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INDUSTRIAL HORIZON 


Controlled Materials Plan to 
start July 1; March industrial 
output at new postwar peak. 


Long-awaited and long-predicted, 
a Controlled Materials Plan will be- 
come effective on July 1. Much of the 
procedure has still to be clarified; 
see under “Checklist of New NPA 
Orders” on page 8... . Wide-ranging 
price-ceiling orders are expected mo- 
mentarily. 


Federal Reserve Index of in- 
dustrial production for March rose 
by two points over January and Feb- 
ruary to set a new postwar mark— 
223. Higher output of durable goods 
(iron and steel, machinery, automo- 
biles) were primary factors. 


But the inventory picture has shift- 
ed. February inventories were valued 
at $65,100 million against $63,300 
million at the end of January and 
$52,100 million a year ago February. 
Reasons? A very definite slow-up in 
consumer buying of appliances, TV 
sets, and soft goods. In itself this ten- 
dency is probably a healthy cor- 
rective to the inflationary drive. But it 
does set up dislocations for many 
companies still lacking military con- 
tracts. 


As a result Washington is 
pressing a nation-wide speed-up in 
placement of military contracts. Spe- 
cial drive will be underway to increase 
the proportion of business going to 
the smaller companies. Major ele- 
ments in this program call for: (1) 
assignment of small-business special- 
ists to each armed service procure- 
ment office; and (2) provision to di- 
vide many negotiated procurements 
into small lots to allow multiple 
awards. 


January total of military contracts 
reported to the Munitions Board rose 
to $3,984 million, about four times 
the average for the preceding six 
months. In terms of contracts, small 
business (employing fewer than 500 
persons) received 73 per cent of the 
total number. In total dollar value, 
the small-business share was 17 per 
cent, or $661 million, against an 
average of $239 million for the pre- 
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and New NPA Orders 


RADIO AND TELEVISION PRODUCTION 


(la Million Units) 


Television 


COPPER 


(Thowsend Tons) 


1940 "41 42 43 AHS 4G AT BA *SD ST 


(est) 


ELECTRIC POWER PRODUCTION 


(In Billion Kilewett Hours) 


Wo "41 42 43 4445 4647 "8 ‘@ ‘so ‘St S2 53 
—Estimeted — 


SELECTED CONSUMER DURABLE GOODS 


(In Millicns) - 1951 Estimated 


Refrigerators 


RUBBER 


(In Thovsend Long Tons) 


eo ‘4d 424s TO a 


EXPENDITURES FOR NEW PLANT 
AND EQUIPMENT 


1949 §=1950 1951 
(Est.) 


Highlights from “Building America’s Might,” report to the president by 
Defense Mobilization Director Charles E. Wilson. Note the relatively high 
level of production of civilian goods (radio, TV and appliances) estimated 
for 1951. Also the sharp rise estimated for electric power output, both to be 
reflected in large-volume requirements for electrical equipment of all types. 


ceding six months. 


Mobilization director Charles E. 
Wilson forecasts military output to 
hit $50 billion for the fiscal year 1951- 
52, as against the present annual 
rate ‘of $25 billion. 


Production Highlights: Total out- 
put of fractional-horsepower motors 
in 1950 reached 16,128,664 units 
against 9,434,925 in 1949. (NEMA 
member and reporting companies. ) 
Big demand continues unchecked and 
will undoubtedly increase owing to 
military needs. 


Machine tool orders keep on 
rising. February index National Ma- 
chine Tool Builders Association 
soared to 615.8 against 475.4 in Jan- 
uary. Proportion of unfilled orders to 
shipments is at the unprecedented 
ratio of 20:1. Unofficial estimates 


place the backlog at $2,440 million! 


Copper continues exception- 
ally tight. Even NPA hasn’t succeeded 
locating additional tonnages for de- 
livery to those consumers holding 
JO ratings. While producers are quot- 
ing 2444¢ per lb, premiums con- 
tinue to be paid in the outside market. 


Heavy demand continues for alu- 
minum. Pricewise, the situation is 
unchanged at 19¢ per lb for 30-lb 
ingot, 99 per cent plus but outside 
market sales are higher. 


Revised and useful guide “Index of 
Military Purchasing Offices,” is avail- 
able from Central Military Procure- 
ment Information Office, Munitions 


Board, Washington 25, D.C. 


Turn to page 8 for Checklist of 
New NPA Orders. 
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This Steel-Service Team 


for ELecTRICAL MANUFACTURING 


Convenient to manufacturing centers from 
coast to coast, thirteen Ryerson steel-service 
plants stand ready to supply manufacturers of 
electrical machinery, appliances and equipment. 

True, shortages resulting from the twin pres- 
sures of defense requirements and unpre- 
cedented civilian demand may make it impos- 
sible for us to furnish every item on every order, 
much as we would like to. But it is likely that 
many of your requirements are among the 
carbon, alloy and stainless steels we have on 
hand for prompt shipment. And experienced 
Ryerson steel men are always glad to work with 
you—help you make the most of available steel. 


From switchboard to shipping floor all of us 
are ready to give you prompt service whenever 
humanly possible. So call us when you need 
steel. 


PRINCIPAL PRODUCTS 


CARBON STEEL BARS — Hot ALLOYS—hHot rolled, cold fin- 
rolled and cold finished ished, heat treated 
STRUCTURALS—Chonnels, an- STAINLESS — Allegheny bars, 
gles, beams, etc. plates, sheets, tubes, etc. 
REINFORCING—Bars and ac- 
cessories, spirals, wire mesh 
BABBITT—Glyco bearing me- 


PLATES—Many types including 
Inland 4-Way Safety Plate 
SHEETS—Hot and cold rolled, 

many types and coatings tal, also Ryertex plastic 


TUBING —Seamless and bearings 
welded, mechanical and boiler MACHINERY & TOOLS — For 
tubes metal fabrication 





RYERSON STEEL 


JOSEPH T. RYERSON & SONS, INC. PLANTS AT: NEW YORK 
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Checklist of New NPA Orders 


Note: Complete copies of the orders 
noted here are obtainable without charge 
from the Office of Public Information, Na- 
tienal Production Authority, U.S. Depart- 
ment of Commerce, Washington 25, D.C. 


CONTROLLED MATERIALS PLAN: 
Long-predicted, this plan (CMP) will 
be put in operation July 1 for “de- 
fense production and certain defense- 


supporting activities vital to meeting 
rearmament needs.” The three basic 


metals (steel, copper, aluminum) will 


be allotted directly to producers of 
goods needed for the defense program 
on the basis of detailed requirements 
submitted in advance. 

There will be two categories of 
products programmed under CMP: “A” 
products will be those where produc- 
tion authorization will be vertical. “A”- 
product manufacturers will obtain their 
allotments 


authorization and material 


from their customers. For example, a 
prime contractor's customer is a gov- 


ernment agency. A subcontractor’s, is 
a prime contractor or another subcon- 
tractor. 

For the “B” 
will flow 


producer 


group, authorization 
horizontally, directly to the 


NPA 


This group ‘will in- 


from the appropriate 
Industry Division. 
certain civilian-type 


clude products, 


industrial machinery and equipment, 

and components required for defense. 
By May 1 a number of clarifying 

The intent 


of NPA is to brief industry on a sys- 


orders should be available. 


tematic and orderly basis. 
after the first quarter of 
operation, CMP is expected to be de- 
centralized and placed on a field-office 
basis. 


Eventually, 
probably 


NPA 
superseded; they will be 
modified or extended. 
will be the 
spectrum 


Existing orders will not be 
necessarily 
Basic chanye 
setting up of a_ wider 
of defense-order priorities. 
Under the present system there is but 
a single band of priority for defense 
orders, the DO orders. In other words, 
it has been the DO priority as against 
With mount- 
ing defense orders, this plan will not be 
Under CMP, a multiband 


system of priorities will establish pre- 


the civilian requirement. 


adequate. 
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ferred priorities within the defense order 
spectrum, 
M-5, amended, orders 


larger reservations of supplies for DO 


Aluminum: 


orders to meet increasing military needs, 
lifts percentage ceilings for acceptance 
of DO orders by an average of 15 per 
cent on stated fabricated forms. M-7, 
amended, postponed to May 1 previous 
prohibition on the use of aluminum in 
some 200 


also amended to limit fabricators (in 


civilian items. M-7 was 
second quarter) to 65 per cent of base- 
period consumption. 

Bismuth: M-48 
under strict conservation order as of 
April 1. 


metals, 


places this metal 


Among other uses: bearing 
low-melting-point alloys and 
solders, precision dies. 

Cadmium: Basic order M-19 amended 
to permit use in ferrous springs and 
lockwashers and in civilian luminescent 
paints, also for certain nonindustrial 
purposes. 

Chemicals: M-45 set up as basic, gen- 
eral chemical allocation order, pro- 
viding a mechanism for allocating any 
chemical when the need for such action 
becomes apparent. 


M-49 
their ferro- 


Columbium and _ Tantalum: 


placed these metals and 


alloys under allocation. Amendment to 
order M-3, 
bium- and columbium-tantalum-bearing 


steels, approval by 


original covering colum- 
Aircraft 


Production Resources Agency for any 


requires 


DO orders for aircraft. 

Copper and Copper-Base Alloys: Sev- 
eral amendments to M-12 make adjust- 
ments to certain use restrictions. In 
another amendment, fabricators were 
limited (for the second quarter) to 75 
per cent of base-period consumption. 
(See also under Electric Utilities for 
copper allocations.) 

Electrical M-17_ ex- 
panded to include a DO percentage 
ceiling (25 per cent) 
trical 


Components: 


on rigid elec- 


conduit. (Previously covered 
only steatite parts, electron tubes, fixed 
composition resistors. ) 

Electric Utilities: In amendments io 
M-50, an allocation of 92.7 million lb of 


copper and 49.0 million lb of aluminum 


is authorized for maintenance and ex- 
pansion of the electric power industry. 

Lead: M-38 reduces pet- 
mitted inventories from 60 to 30 days’ 


Amended 


supply, and otherwise acts to conserve 

supplies. 
Molybdenum: 

vides for monthly 


Amended M-33_ pro- 
allocation of sup- 
plies, including all primary alloys and 
M-52 orders 


reduction in alloying percentage allowed 


chemicals, effective May 1. 


in high-speed steels and alloy steels; 
maximum content is 2.5 per cent. This 
eliminates Type 317 stainless, with con- 
tent from 3 to 4 per cent. 

Nickel: Basic order M-14 amended 
to add new list of items in which the 
metal may not be used after April 15. 
Includes, among other products, heating 
and cooking appliances, refrigerating 
equipment, sewing machines. 

Plastics: See under Teflon. 

Platinum: M-54 forbids purchase for 
speculation or investment, forbids use in 
long list of consumer items, principally 
jewelry, so as to conserve metal for 
essential industrial needs. 

Steel: M-47 


manufacture of certain consumer goods 


limited second-quarter 
to 80 percent of iron or steel used in 
average quarter of first half of 1950. 
This was a one-package order with sim- 
ilar second-quarter orders covering 
aluminum and copper (see under these 
headings). A later amendment allowed 
iron and steel limitations to be applied 
to small groups of closely related prod- 
ucts. M-1l, amended, sets up procedures 
for virtual control over the use of 
scarce ferroalloys through “an analysis 
of monthly melting schedules.” 

Tantalum: See under columbium. 

Teflon: M-45 Schedule 2 sets up com- 
plete allocation for the polytetrafluoro- 
ethylene resin known commercially as 
Teflon. Effective date is May 1. As 
issued, order does not apply to other 
types of fluorocarbon resins. 

Tin: Several to M8, 
M-24, and M-25 the effect of 
conserving tin supplies by controlling 
production of tin cans, and regulating 
sales and inventories of tin and tin 


amendments 
have 


products. 


Among the feature articles scheduled to 


appear in coming issues @ Characteristics of Corona and its prevention @ Properties of 


Copper Alloys at elevated temperatures @ Trends in Industrial Design today e Func- 


tions of Plastics-Metals combinations e Survey of Conduit and Fittings for machinery 


wiring ® Fractional-Horsepower Motors made to NEMA frame sizes 
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EDITORIAL 





An Obligation Stronger Than Ever... 


ANUFACTURERS of materials or 
components that are in short 
supply or are strictly controlled by the 
NPA are tending to clamp down on 
technical information covering research 
developments. They take the attitude 
that their first duty is to regular cus- 
tomers and to the execution of defense- 
rated orders; publication of technical data 
on new products will only lead to many 
inquiries that cannot be filled. This is an 
understandable position, but one that in 
the long run could be a shortsighted one. 
Industry's obligation to disseminate 
such information has by now been gen- 
erally acknowledged. In fact, since World 
War II, industry has established a notable 
public-service record in this respect. The 
editorial and advertising content of the 
nation’s engineering, scientific and indus- 
trial periodicals has shown ample evidence 
of this policy. 

Industry action has thus reflected en- 
lightened thinking—a far cry from the 
old days when manufacturers were highly 
secretive. And this enlightened attitude 
has paid off. Not only the big manu- 
facturers but many of the medium- and 
smaller-sized suppliers have earned com- 
mercial prestige and respect plus public 
goodwill. To backtrack on this policy 
now would be a mistake; to adhere to it 
will continue to pay off. 

By training and temperament, the man 
who could use this information—the 
typical product-design engineer—takes 
the long view. He seeks access to new 
engineering and scientific data not only 
for immediate use for solving the problem 
at hand, but also in preparation for the 


projects that lie ahead. Essentially, the 
engineer stores technical information; 
catalogs it, learns from it and refers to it 
continually. If, say, developments on 
material “X” are significant today and may 
be released today, he wants the informa- 
tion today. It may affect the design of a 
product to be placed on the market next 
year or years later, or when conditions 
return to normal. There is little sense in 
arbitrarily withholding fresh data now. 

In many instances, industry may well 
adopt the admirably liberal position of the 
Armed Services in the dissemination of 
advance research and development data 
within classified limits. The frequent co- 
operation of Army, Navy and Air Force 
technical personnel has enabled us to 
present in these pages many authoritative 
reports on advance developments in 
materials and components of vital im- 
portance to designers of civilian as well as 
military equipment. The military feel 
they are benefiting themselves as well as 
industry. 

The present emergency may end sooner 
than we expect. We may find that by 
1952 or 1953 we will be able to carry a 
heavy load of military production plus a 
normal load of civilian output. For a 
manufacturer to shut off technical infor- 
mation on the basis of today’s conditions 
may involve a serious commercial loss of 
industry standing and public goodwill 
difficult to recapture at a later date. 

The cooperative dissemination of tech- 
nical information by industry is essential. 
. . . It’s an obligation that needs to be 
honored in a period of preparedness, no 
less than in normal times! 





















Electrically Operated automatic 






Modern instrumentation principles are applied to design of a 
fast, accurate device that replaces tedious manual method. Pri- 
mary problem: Device must provide for an extreme range of 
titration speeds and delicate precision of delivery. Solution: 
Actuation of intermittent valve action governing volumetric 
delivery is electronically integrated with operation of an “an- 


ticipation circuit’ that prevents “overshooting” of delivery. 


ROLAND C. HAWES, 


ALLEN STRICKLER and 
THORLEIF H. PETTERSON 


has long created a need for a fully automatic, 
reliable, accurate and rapid device to replace 
tedious manual operation. Titration is a familiar quan- 
titative analytical technique. For example: To deter- 
mine an unknown-acid sample, a known-strength alkali 
solution is added to the point of precise neutralization, 
the volume added being a measure of sample concen- 
tration. For convenient measure of the added vol- 
ume, the titrant is added from a burette, and the neu- 
tral or end point is revealed by change of color in an 
indicating substance previously added to the sample. 
Because of its simplicity and relative rapidity, the col- 
orimetric indicator technique is in extremely wide use, 
despite certain shortcomings, such as accuracy de- 
pendent on operator judgment, and fatigue and ten- 
sion associated with the repetitive precision operation. 

Where color cannot be used (for instance where so- 
lutions are already colored or where suitable indicators 
are not available) potentiometric indication of the 
equivalence point is preferred. Several nonautomatic 
aids for performing titrations potentiometrically are 
already well known. They consist of simple electronic 
potentiometers with some form of null indicating means, 
for example a cathode-ray “eye.” They frequently in- 
clude some convenient form of titrating stand, fitted 


U ts ine use of titrations in chemical work 
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Beckman Instruments, Inc. 


with stirrer and means for supporting burette and 
sample vessel. Essentially these devices serve as end- 
point indicators, merely replacing the colorimetric in- 
dicator in manual titrations. 

An automatic titrator is available which uses an X-Y 


Reference 
‘electrode 





Fig. 3—Block diagram illustrates operation of automat- 
ic titrator. End point setting (in pH units or millivolts) 
is made on slidewire potentiometer. Amplifier actuates 
relay at null. “Anticipation circuit” is RC network to 
provide a potential on electrometer screen grid serving 
as a temporary potentiometer “error” or “anticipation” 
voltage. Null indication by relay halts delivery; also 
initiates delay of the error. Result is graded-increment 
delivery to equivalence point. 
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laboratory titrator 








Fig. 1 (Left)—Early Beckman automatic titrator featuring integral design, metered delivery by syringe mechanism, and 
indication of titer by mechanical counter. Fig. 2 (Right)—-The new automatic titrator, comprises a control unit and one 
to four delivery units. Separation of control and delivery units provides convenience, adaptability and accuracy. 


recorder to plot potentiometric titration curves. It de- 
livers titrant to the measurement beaker by a glass 
syringe mechanically coupled to the recorder-chart 
paper drive, while the potentiometer simultaneously 
indicates the resulting electrode emf. But the slow 
titration speed and high cost of this equipment permits 
its application only where a titration curve is an es- 
sential. 

To answer the need for a rapid routine-type titrator 
our approach was to combine the potentiometric tech- 
nique with automatic burette delivery. Two salient 
problems had hitherto hampered such a development: 
One of these may be termed the “anticipation” problem, 
the other is the design of a delivery mechanism meet- 
ing a difficult set of requirements. 

The first is inherent in the combined need for speed 
(titration in 11% min or less) and precision (0.1 per 
cent or better) in delivering the quantity of liquid re- 
quired to neutralize or react with the unknown sample. 
A mechanism for automatically “anticipating” the end- 
point and scaling down delivery for cautious comple- 
tion of the titration without overshooting obviously 
would solve the problem. The extreme range of deliv- 
ery speeds required, from complete emptying of the 
burette in about a minute to less than a drop in 15 
sec discouraged use of conventional linear servomech- 
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anism techniques. The problem was solved by inter- 
mittent valve actuation, combined with electrical end- 
point anticipation. 

In the delivery mechanism there was required, in 
addition to volumetric precision, positive response to 
actuator pulses as short as 1/20 sec, resistance to a 
wide variety of strongly corrosive chemical agents, 
provision for rapid refill, ease of flushing and sturdi- 
ness adequate to continual use. Figs. 1 and 2 show the 


E initial (+ or -) 





Fig. 4—lIdealized curve, staggered in two sections for 
more compact presentation, shows anticipation voltage 
behavior. Course changes toward end of titration. Back- 
ground lines are repeated traces of characteristic growth 
and decay curves of the RC anticipation network. 
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potentiometer circuit 


aE 
potentiometer 4. _ 


, ae 
selector switch ao ) 


Fig. 5—Delivery unit enclosure (cover removed) shows 
valve and actuator assembly, switch actuated by the 
beaker-lifter, and stirrer motor. Delivery tip connects to 
lower end of valve in a conventional ball joint. 


production instrument finally developed, contrasted 
with an earlier model. 


Principles of Operation. A custom-engineered titra- 
tor, built to the requirements of a large chemical labo- 
tory established basic operational principles. These are 
illustrated in Fig. 3. The characteristic end-point 
value of the titration in millivolts or pH units is set on a 
calibrated potentiometer slidewire. A null-sensing d-c 
amplifier circuit, employing an electrometer imput tube, 
drives a two-pole relay, one pole governing actuation 
of the delivery mechanism, the other the operation of 
the anticipation circuit. 


Stepwise Delivery in Diminishing Increments 

The anticipation circuit is an RC network which 
may be charged to an adjustable potential, this potential 
being applied to the electrometer tube screen to serve 
as a temporary amplifier bias error or anticipation 
voltage. Polarity of this potential is such as to cause a 
premature or false null indication as the end point is 
approached, thereby momentarily halting delivery. 
Simultaneously the relay initiates decay of the antici- 
pation voltage. Decay has proceeded only part way 
however, before the amplifier senses the falsity of the 
null, and again calls for delivery. Simultaneously it 
initiates regrowth of the anticipation voltage. The ef- 
fect of this cycle of events is to cause stepwise delivery 
of titrating solution in progressively diminishing in- 
crements and at increasing intervals until the end point 
is accurately reached. 

In this process the anticipation voltage traces a 
broken curve of growth and decay, as shown in Fig. 4, 
in which decay predominates so that the error voltage 
decays ultimately to zero. For simplification, the dis- 
tortion of scale produced by nonlinearity of electrode 
potential with added solution is not shown. Electrode 
voltage generated during a titration may be either ris- 
ing or falling, as for example in titration of alkali on 
the one hand and acid on the other; hence anticipation 
voltage must be either negative or positive, as required. 
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Fig. 6—Schematic of control and delivery unit elements. 
Control unit houses potentiometer, null-sensing amplifier 
and relay, anticipation circuit, regulator and power sup- 
plies; delivery unit, electrically actuated valve and stirrer. 


Design Aims. The early model of the titrator (Fig. 
1) housed amplifier-control circuits and delivery mech- 
anism in an integral unit. A hypodermic syringe driven 
by a sensitive, low-inertia synchronous motor, ac- 
curately metered the solution required per titration. 
Volume indication was given by a mechanical counter. 
Reset of titration control automatically refilled a res- 
ervoir at the rear and rezeroed the counter. This de- 
sign had the advantages of compactness, small solution 
volume requirement and the convenience of counter 
indication. Its disadvantages were the difficulty of elim- 
inating thermal effect of amplifier elements on delivery 
mechanism (a cause of small volumetric errors), and 
a relative inflexibility where varied titrating require- 
ments are encountered. 

In initiating a program of redevelopment aimed at a 
production model, alternative forms of instrument were 
examined and potentialities estimated. Upon this basis 
a questionnaire was mailed to a selected list of labora- 
tories. The great and widespread interest in the prob- 
lem was revealed by the unusual number and complete- 
ness of returns. From this information, integrated with 
earlier experience, certain conclusions emerged: the 
paramount and immediate demand was for a flexible 
design adaptable to frequent change of titrating solu- 
tions and to the varied conditions, needs and practices 
of different laboratories, with a minimum change in cur- 
rent chemical procedures. 

On this foundation, our design requirements were 
established for a device significantly labor-saving, time- 
saving and economical in the greatest possible number 
of places where routine titrations are performed by 
manual indicator methods. An important basic decision 
was made to adapt to the purpose conventional labora- 
tory apparatus such as glass burettes and beakers so 
as to take advantage of their inherent simplicity, and 
of their highly developed accuracy and _ versaltility. 
Specific aims were the following: 

Utility. Ability to perform all familiar types of po- 
tentiometric titrations; completion of typical titrations 
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in 1144 min with 0.1 per cent accuracy; additional func- 
tion as an accurate pH meter. Physical separation of 
volumetric (delivery) from amplifier (control) units to 
avoid thermal errors and increase flexibility. Also, basic 
adaptability of the control unit to use with metered- 
delivery units, to use with recording devices, and to 
use of nonpotentiometric methods of end-point determi- 
nation, for example photometric sensing of color 
change. 

Convenience. Use of conventional automatic-zero 
burettes; multiple-delivery unit accommodations; cir- 
cuit-switching controls to allow a single potentiometer 
scale for both pH and millivolts; built-in temperature 
compensator in potentiometer for direct reading of pH 
over wide sample temperature range. 

Flexibility. Accommodation of burettes in most or- 
dinary types and sizes; wide-range accommodation for 
titrating vessel size; facilities for mounting accessories 
such as heaters or magnetic stirrers; option of physical 
separation, at the user’s convenience, of delivery and 
control units. 

Rehability. High accuracy and stability in potentio- 
meter calibration; minimum required maintenance and 
maximum sealing reliability in the electrically actuated 
burette valve mechanism. 

Appearance. A contemporary design, functionally 
integrated with instrumental requirements. 


Integrating Form, Structure and Performance 


To summarize: The engineering task was three- 
fold: (1) establishing the physical forms, their func- 
tional interrelations, mechanical convenience features, 
and appearance design; (2) design of an effective elec- 
tically actuated valve meeting a set of requirements not 
satisfied by any known valve structure; and (3) the 
electrical circuits of the previous model had to be modi- 
fied to meet revised criteria. These problems called for 
the closest cooperation between chemical, mechanical 
and electronic engineers. 

Physical Design. Absence of precedent and the di- 
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Fig. 7—Simplified circuit 
diagram of titrator. Po- 
tentiometer features tem- 
perature compensation for 
pH electrode response, and 
circuit rearrangement by 
switching for convenient 
use of single-dial scale for 
pH units and millivolts. 
Anticipation voltage is ad- 
justable and reversible in 
polarity to meet needs of 
various types of titrations. 





versified nature of titrating practice made this a com- 
plex problem. Titrations are commonly performed with 
burettes varying from 2 to 100 milliliters and beakers 
varying from 10 ml to 400 ml in capacity; often titrat- 
ing vessels must be enclosed; sometimes air must be 
rigorously excluded from the solutions. In some situ- 
ations the apparatus will employ a single type of titrat- 
ing solution exclusively, in others the frequency of 
change of titrating apparatus makes it essential to 
provide convenient interchange of equipment to avoid 
duplication of expensive electronic elements. Usually a 
motor-driven stirrer is satisfactory ; occasionally a mag- 
netic type stirrer is preferred. 


A variety of possible arrangements meeting the mul- 
tiple burette requirement were studied, among others 
the use of a common electrically actuated valve, in con- 
junction with a multiple stopcock, to govern delivery 
from several burettes ; also burettes independently actu- 
ated but delivering at a common titrating site. There 
were various objections to these designs; fragility of the 
glassware, danger of intercontamination, required “over- 
design” of structural elements to accommodate nonrep- 
resentative situations. It was proposed to overcome these 
problems by the use of multiple delivery units inde- 
pendently complete and interchangeable, and relatively 
low in cost; and to make these units convenient to use 
by switching input circuits and valve control power 
from unit to unit. 

In a series of mock-up and prototypes, the physical 
structure of the delivery units, the mode of attachment 
to the control unit, appearance design of the entire 
titrator and choice of materials were evolved. (See 
again Fig. 2.) All units are mounted in aluminum 
channel bars, bolted to the rear of the control unit, 
and are removable from the bars simply by being lifted 
out. The two outer rods in the rear of each delivery 
unit extend through holes in the channel; the center 
rod, an extension of the burette support rod, acts as a 
stop against the top surface of the channel bar. If de- 

(Continued on page 212) 
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PROTECTIVE CONTROLS 
or low-voltage industrial 


Thermal overload relays are most commonly used to protect motors against 


sustained overload and locked-rotor current, 


but to protect the motor 


branch circuit and the controller against short circuits it is necessary to 
back up the controller with circuit breakers or current-limiting fuses. 


VERLOAD protection is defined as the effect of 
a device operating on excessive current, but not 
necessarily on short circuit, to cause and main- 
tain the interruption of current flow to the device gov- 
erned. Any motor controller should include an overload 
protective device or devices to prevent the motor from 
running for prolonged periods of time while drawing 
current in excess of its rated current. Motor controllers 
to be fully effective, however, should provide several 
types of protection : 
1. Protection of motors against sustained overloads. 
2. Protection of motors and driven machinery 
against sudden overloads. 
Protection of control equipment and connecting 
lines below the controller load terminals against 
short circuits. 


The damaging effect of overload is due to the exces- 
sive temperature caused by increased current flow. Any 
increase in temperature affects the conductor insulation, 
the life of which is halved by each 8 to 10 C increase in 
operating temperature. Temperature rise of the motor 
increases approximately as the square of the load (amp). 
Thus, each 10 per cent rise in load is accompanied by an 
increase of approximately 20 per cent in temperature. 
Ideal protection of the motor against sustained overload 
allows the motor to stay on the line until its permissible 
temperature rise is attained, but disconnects it from the 
line as soon as that temperature is exceeded. Thermal 
overload protection should be included in all general- 
purpose controllers used with continuous-duty motor 
drives. 

Protection against sudden overloads is generally 
found on intermittently loaded drives on which it is 
possible that the motor shaft and the machine parts are 
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subjected to high impact loads, which may cause me- 
chanical damage. The magnitude of the permissible 
overload depends on the mechanical strength of shafts, 
gears or other parts of the driven machinery. Instan- 
taneously operating relays are employed to disconnect 
the motor from the line as rapidly as possible upon the 
incidence of the overload. 

Whereas protection against overload depends on the 
motor size, and overloads in excess of ten times rated 
motor current are rarely encountered, short circuit cur- 
rents depend only on the characteristics of the power 
system to which the controller is connected. Effects of 
short circuit currents may be magnetic or thermal. The 
former effects may cause mechanical damage to con- 
troller parts ; thermal effects may result in melting, even 
vaporization, of conductors in the controller or between 
the controller and the motor. Effective protection 
against short circuits must take into account both the 
magnitude of short circuit current which the power sys- 
tem is capable of producing, and the time interval dur- 
ing which the controller may be capable of carrying short 
circuit current without sustaining thermal or mechan- 
ical damage. 

The thermal overload relay is the most commonly 
used device incorporated in general-purpose type start- 
ers and controllers to protect the motor insulation 
against sustained overloads. Ideally, the tripping char- 
acteristic of the overload relay should follow the heat- 
ing characteristic of the motor, shown in Fig. 1 in typical 
form. Considerable differences in numerical values exist 
between motors of different sizes, different lines, and 
different manufacture, due to differences in the electrical 
loading of the copper and iron in the motor, and dif- 
ferences in heat dissipating ability. Commercial over- 
load relays must, therefore, be a compromise, with trip- 
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ping characteristic selected to protect a majority of 
commercial motors. 

Thermal overload relays make use of the heat storing 
ability of a thermal responsive element and connected 
mass. Heat generated by the motor load current flowing 
through the relay is conducted, convected, or radiated 
to a heat-sensitive element which causes the relay con- 
tact to open when the latter has reached a selected tem- 
perature. In a typical overload relay of the bi-metal 
type, motor current flows through the heater element, 
which consists of a resistor in the form of coil or strip. 
If excessive, the heat generated deflects a bi-metal strip 
which trips an over-center toggle, permitting a spring 
to open the relay contact, tripping the line contactor. 
By using different sizes of heaters, motors of various 
sizes may be protected by the same relay. 

Other overload relay designs make use of a solder 
film which restrains a mechanism holding the relay 
contact closed. When the solder film softens because of 
overload current flowing through the heater, the trip 
mechanism is released and the contact opened. 

Depending on the contact arrangement, relays may 
be automatic-reset or manual-reset. If pushbutton con- 
trol is used, an automatic-reset relay may be used. With 
an automatic control like a float switch or pressure 
switch, a manual-reset relay must be chosen, since an 
automatic-reset relay would continually “pump” and 
restart the motor after each trip, thereby stressing the 
controller and causing eventual overheating of the 
motor. 


Application of Thermal Overload Relays 


General-purpose motors are rated on the basis ot a 
maximum allowable temperature rise of 40 C. This type 
of motor may carry a somewhat higher load without 
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Log of time, seconds 





Motor primary current 


Fig. 1—Typical heating curve of an in- 

duction motor in which the time for the in- 

sulation to reach its maximum permissible 

temperature is plotted logarithmically vs 
primary current. 


Fig. 2—Limiting tripping curve of thermal 
type overload relay. Tripping time on log- 
arithmic scale is plotted against relative mo- 
tor current. Heavy points are UL limits. 


injurious heating, although the resultant higher tem- 
perature rise will reduce the life of the motor insula- 
tion somewhat. This extra capacity which the motor is 
capable of delivering is delineated by a “service factor,” 
as follows: 


.25 for motors from % to 1 hp 
.20 for motors of 1% and 2 hp 
5 for motors of 3 hp and above. 


Most industrial motors are applied on the basis of a 
service factor of 1.15. It is, therefore, customary to se- 
lect relay heaters with rated current equal to 1.15 times 
rated motor current. Manufacturers’ tables for the se- 
lection of relay heaters for 40 C rated motors are based 
on the above service factor. If a 50 C motor* is to be 
protected, no service factor is applied, and the heater 
is selected on the basis of rated motor current. 

The most severe overload which may be imposed on 
any motor is that load which causes the motor to stall. 
In the case of d-c motors or wound-rotor induction 
motors the maximum stalled current imposed on the 
motor may be limited by resistance in the motor arma- 
ture, or secondary, circuit respectively. In the case of 
squirrel-cage induction motors, the stalled current is 
determined by the inherent motor characteristics and 
may be as high as 22 times rated current, but is gener- 
ally much less. 

To fully protect the motor, the overload relay should 
trip before the motor reaches its permissible temperature 
limit under both running and locked-rotor conditions. 
Since individual motors vary in their heating charac- 
teristics, the Underwriters’ Laboratories, Inc., have, in 
their “Standard for Industrial Control Equipment” 





* See “What is a ‘50 C’ Motor?” Evectrricat MANUFACTURING. July 
1950. Reprint available, see page 176. 
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lines to avoid bypassing in case of a second ground. 


Fig. 4 (Right)—Effect on secondary of loss of one primary phase on wye-delta or delta-wye connected transformers. 


(Pub. No. 508, July 1938), established limiting tripping 
values for protection of 40 C general-purpose motors. 
The relay should trip in not more than 8 min on 200 
per cent of rated heater current, and in not more than 
30 sec on 600 per cent of rated heater current. In Fig. 2 
these tripping points are indicated by heavy dots. The 
rating of the overload relay heater, namely the current 
at which the overload relay will ultimately trip, is 1.15 
times motor rated current. 

Relay heaters designed to trip in accordance with UL 
requirements are adequate to protect about 95 per cent 
of all general-purpose motors which have normal start- 
ing time and normal locked-rotor currents of the order 
of six times running currents. The remaining 5 per cent 
can be divided into two categories: Those motors that 
have a lower locked-rotor current or a short allowable 
starting time, and those with a long accelerating time. 
The former have less thermal capacity than normal 
motors. An undersized heater, one or two sizes smaller 
than would be used for normal motors of equal rating, 
provides adequate protection against stalling, although 
the relay may trip on less overload than the motor is 
capable of carrying. For motors designed for a long 
accelerating time, if this period is between 30 and 60 
sec, an oversized heater, one or two sizes larger than 
normal, will be adequate. For longer starting times, the 
overload relay may be shunted during the starting peri- 
ods or a special overload relay for extra long starting 
may be specified. 

Motors applied on duty-cycle drives are generally 
rated on a short-time basis. For such applications, 
thermal overload relays are selected for a current rat- 
ing which the motor can stand continuously. If the 
motor is rated 1 hr, 50 C rise, its continuous capacity 
is 80 per cent of its short-time rating. If the motor is 
rated 30 min, 50 C rise, its continuous capacity is 70 
per cent of its short-time rating. 

In the above discussion it has been implied that the 
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relay heater matches the motor rating exactly. This is 
not a practical situation since it would require a manu- 
facturer to produce an infinite number of relay heaters. 
Actually each heater must cover a range of ratings in 
order to arrive at a reasonable number of relay heaters. 
The National Electrical Code prescribes that for 40 C 
motors the heater should not be rated higher than 125 
per cent of motor full-load current, nor higher than 
115 per cent for all other motors. In general the spacing 
between ranges of commercially available heaters is 
such as to meet the above Code requirement. If no 
overload relay heater is available to meet the particular 
motor requirement, the Code gives relief by allowing 
relay heaters having a maximum rating of 140 per cent 
of motor full-load current. 


Number of Relays Required 


As to how many relays or how many poles have to 
be used to afford full protection to the motor, the an- 
swer is supplied by article 4327 of the NEC which gov- 
erns the design of standard motor starters. Fig. 3 shows 
elementary power diagrams for commonly used types 
of starters. In the case of single-phase motors or d-c 
motors, both lines carry the same current and one relay 
suffices to provide protection against any kind of over- 
load. Relay must be in the ungrounded line to avoid 
possible bypassing of the relay in case of a second 
ground on the same line. 

On starters for three-phase motors two overload re- 
lays are used. If all three phases are balanced, one over- 
load relay would suffice to protect the motor. However, 
should the motor be single-phased, that is, should one 
line be interrupted, the motor will continue to carry its 
load, but the stator current in the remaining lines will 
rise to approximately 1.73 times the symmetrical three- 
phase current. When two relays are employed, at least 
one relay will carry the single-phase current, regardless 
of which phase is interrupted. If one of the three-phase 
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Fig. 5—A-c wave forms of symmetrical (top) and asym- 
metrical (bottom) short-circuit currents. 


lines is to be grounded, the ground should be applied 
to line L2 which is not connected to an overload relay. 

Starters for two-phase motors must also be equipped 
with two overload relays, one for each phase, so as to 
afford protection in case of loss of one phase. In Fig. 3C, 
showing connections of a three-pole starter to a two- 
phase, three-wire system, the common line L2 is con- 
nected to the starter pole not containing an overload 
relay. If a two-phase motor is connected to a four-wire 
system, a four-pole starter may be used, as shown at D. 
If a three-pole starter is used, it is customary to connect 
lines L1 and L2 to the starter poles with overload relays, 
and to connect line L4 directly to motor terminal T4. 

A peculiar situation exists when motors are con- 
nected to a distribution system fed by a wye-delta or 
delta-wye transformer bank. In Fig. 4A a motor and 
its controller are connected to a transformer bank hav- 
ing a wye-connected primary and a delta-connected 
secondary. If for some reason one of the transformer 
primary phases (for instance phase 3) is open-circuited, 
unbalanced three-phase current flows in the secondary. 
The arrows indicate direction and relative magnitude of 
current flow, with J representing the secondary current 
which would flow under normal balanced conditions. 
Contrary to the condition which would exist upon loss 
of one transformer secondary phase, the overload cur- 
rent flows only in one secondary phase, which for the 
condition shown is secondary phase L2 which normally 
does not have an overload relay. If primary phases 1 
or 2 were opened, the overload current would flow in 
secondary phases L3 or L1 respectively. Similar un- 
balanced secondary transformer currents flow upon 
opening of a primary transformer phase if the trans- 
former primary is delta-, and the secondary wye-con- 
nected, as at Fig. 4B. 

In both cases, if a standard starter with two overload 
relays is used, protection against failure of a primary 
transformer phase would only be provided in two chances 
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out of three. Full protection of the motor under all con- 
tingencies would be afforded by providing three over- 
load relays, as indicated by the dashed heater in phase 
L2. A-c controllers with a third overload relay can be 
had at a price addition over standard two-relay con- 
trollers. 

Since the use of wye-delta and delta-wye connected 
transformer banks is increasing, it has been suggested 
that the use of three overload relays be made compul- 
sory for all a-c controllers. Such a step would naturally 
increase the cost of all standard a-c controllers, which 
would have to be justified on the basis of how wide- 
spread the chance of single-phasing the primary trans- 
former supply might be. Causes for the loss of one pri- 
mary phase are breakage of a power conductor or open- 
ing of a high-voltage fuse. In metropolitan industrial 
systems, the high side of the transformers is generally 
protected by circuit breakers opening all three phases 
simultaneously. Conductor breakage is a rather remote 
possibility since industrial distribution systems are either 
cabled under ground or carried through substantially 
built overhead lines. Many of the larger industrial sys- 
tems are equipped with loss-of-phase protection, which 
shuts down the whole line. For these reasons in most 
industrial low-voltage systems, control manufacturers 
have not revised their practice of supplying general- 
purpose starters with two overload relays. Also, the 
NEC authorities have desisted from making a change 
in Code requirements. 

However, there are power utilization networks, par- 
ticularly in isolated districts, which are fed over long 
and vulnerable overhead lines and which are protected 
on the high side by fuses. If such networks are fed by 
wye-delta or delta-wye connected transformers, starters 
should be furnished with three overload relays. Inspec- 
tion authorities can demand the use of three overload 
relays if experience at a given locality indicates such 
desirability. 


Short-Circuit Phenomena 


Short-circuit phenomena depend entirely upon the 
characteristics of the power systems rather than the 
motor size. Available short circuit currents in low-volt- 
age a-c systems up to 600 volts may be as high as 100,- 
000 amp rms, depending on the total impedance in the 
power circuit from the source of power to the point of 





Table I—Available Short-Circuit Current With 
Total Fault Impedance of 0.05 Per Cent 


Transformer Amp at Amp at 





bank rating, kva 480 volts 240 volts 

10 240 480 
15 360 720 
25 600 1200 
50 1200 2400 
75 1800 3600 
100 2400 4800 
150 3600 7200 
200 4800 9600 
250 6000 12,000 
333 8000 16,000 
500 12,000 24,000 
1000 24,000 48,000 
1500 36,000 72,000 
2500 60,000 120,000 
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Fig. 6—Typical tripping curve for “plastics” air breaker. 


fault. The worst condition of short circuit with respect 
to the motor controller is a fault at the output load ter- 


minals. Total impedance then includes the internal im- 
pedance of the controller as well as the fault impedance. 


Since the latter is hard to evaluate—it depends on size 
of the motor, design of overload relays, design of con- 
troller, and cause of the fault—it is customary to assume 
that the line terminals of the controller are short cir- 
cuited. This simplification is on the safe side, since the 
calculated short circuit current is then somewhat larger 
than the fault current that can actually flow through the 
controller. 

Large industrial plants are generally connected to a 
power system in which a multiplicity of power generat- 
ing equipment, transmission lines, and distribution lines 
are connected in parallel. On such a system the im- 
pedance from the power source to the high-voltage side 
of the transformer feeding the motor circuit is small, 
and the voltage drop to the transformer, under fault 
conditions, is negligible. Hence, it can also be assumed 
that the system voltage remains at its normal level on 
the high-voltage side of the transformer during a fault ; 
or expressed differently, that the step-down transformer 
is connected to a high-voltage bus of infinite available 
short-circuit current. 

The magnitude of the short-circuit current is thus 
determined by the impedance of the transformer and 
the motor feeder. It is customary to express this im- 
pedance in per unit where unity or base impedance (or 
100 per cent) is rated feeder voltage divided by rated 
transformer current. Internal impedance of distribution 
transformers is of the order of less than 0.05 (or 5 per 
cent). Thus, if a controller is installed a short distance 
from the transformer, a total fault impedance of 0.05 is 
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not uncommon. Table I lists short-circuit currents for 
various sizes of transformer banks, for secondary volt- 
ages of 480 and 240 volts under such an assumption. 
For different amounts of fault impedance, the figures 
given in the table should be multiplied by the ratio of 
0.05 to actual fault impedance. 

Current values in the table are symmetrical rms avail- 
able short-circuit currents at the point of controller in- 
stallation or the steady-state current that would ulti- 
mately flow. A symmetrical short-circuit current, as 
shown in Fig. 5A, would flow if the fault were to occur 
when the feeder voltage wave is at its peak. If the fault 
occurs at any other instant, the short-circuit current 
includes a transient d-c component or offset, which is 
maximum if the fault occurs when the feeder voltage 


Fig. 7—Combination motor start- 


er with plastics circuit breaker. 


wave passes through zero. Such an asymmetrical short- 
circuit current is illustrated by Fig. 5B. The d-c com- 
ponent decreases to zera within a few cycles. However, 
the design of apparatus suitable for interrupting short- 
circuit currents has to take into account the mechanical 
and thermal stresses caused by the initial current peak 
which, due to the offset, may be nearly twice the in- 
stantaneous peak of the steady-state short-circuit cur- 
rent wave. 

High currents, incident to short circuits, give rise to 
tremendous thermal and magnetic stresses. On low- 
voltage apparatus applied beyond its interrupting abil- 
ity, current carrying parts are literally vaporized and 
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the resultant fire causes destruction of insulating mate- 
rials. 

General-purpose a-c contactors, such as used on full- 
voltage starters, under NEMA Industrial Control 
Standards,* have an interrupting rating of 10 times their 
continuous horsepower rating. A size 1 starter, rated to 
control a 7¥%-hp motor at 440 volts, would be barely 
capable of interrupting the short-circuit current available 
if the starter were connected to a 10 kva transformer. 
Table I illustrates that most motor controllers will be 
subjected to available short-circuit currents greatly in 
excess of their interrrupting ability. Therefore in order 
to provide full protection of the power system against 
short circuits, to protect the motor branch-circuit con- 
ductors, and to protect the controller itself against de- 
struction, it is necessary to back up the controller by 
devices which can interrupt short-circuit currents with 
safety. Two kinds of devices are recognized by the Na- 
tional Electrical Code, namely time-limit circuit break- 
ers and fuses. 


Air Circuit Breakers 


Air circuit breakers suitable for protection of motor 
circuits have combination thermal and magnetic over- 
current trips. A typical tripping curve is given in Fig. 6. 
At moderate overcurrents, the breaker has an inverse- 


* NEMA Publication IC1-1949 (November 1949). 
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Fig. 8—Increasing short-circuit current interrupting of 
motor supply system by adding back-up breaker. 
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Fig. 10—Group of current- 
limiting fuses ranging in size 
from 30- to 200-amp rating, 
with short-circuit interrupt- 
ing capacity of 100,000 
asymmetrical rms amp. 


Fig. 9 (Below)—Current- 
limiting action of fuses 
for symmetrical short-cir- 
cuit (A) and asymmetri- 
eal short-circuit (B). 
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time tripping characteristic, under the influence of the 
thermal trips. At approximately 10 times rated breaker 
current, the magnetic trip takes effect, indicated by the 
sharp break in the tripping curve. The time required for 
the breaker to trip on short circuit is of the order of 
one cycle or less (0.017 sec on a-60-cycle power sup- 
ply). Fast tripping on high currents is essential in order 
to keep at a minimum the short-circuit energy passing 
through the motor controller. 

Most frequently used types of breakers for low-volt- 
age branch-circuit protection are the so-called “plastics” 
breakers completely housed in a plastics case. They have 
an interrupting rating up to 15,000 amp rms and are 
manually operated only. Larger breakers, for manual 
or remote operation, can be obtained for interrupting 
ratings of 25,000 and 50,000 amp rms. The NEC pre- 
scribes that a trip element be provided in each un- 
grounded power conductor. 

The breaker is located between the power bus and the 
motor controller. It may, for instance, form part of a 
low-voltage power distribution switchboard, with the 
motor controller remotely located. Or it may be included 
(Continued on page 232) 
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PER MAL UNSULATEMG 


Thermal as well as acoustical insulation can provide ideas to solve many 
problems imposed by the necessity for designing to service conditions (tem- 
perature range, high humidity, corrosion, altitude), close tolerances, storage 
or effective working capacity, relative costs, material availability. Here is a 
review of standard and experimental materials, plus some case histories. 


r YHERMAL insulating materials of interest to the 

product designer fall roughly into three groups: 

(a) fibrous-glass materials; (b) rock wool, blown 
wood, cork, asbestos and felt; (c) specialized insu- 
lation such as aluminum foil and other forms of 
reflective metal, and the newer materials such as silica 
aerogel, the expanded (foam-type) resins and cellular 
rubber. 

Product application-wise, the fibrous glass materials 
are by far the most important. They account for the 
major portion of all low-temperature insulation (home 
and farm freezers and refrigerators) and are used 
widely in ranges, water heaters, air conditioners, and 
other appliances, boilers, laboratory instruments and so 
one Rock wool and blown wood probably take care of 
the remaining refrigeration applications plus other uses. 
Cork, asbestos and felt find uses primarily in fields other 
than refrigeration. 

The specialized materials are of considerable potential 
interest to the product designer; they would function 
primarily where fibrous glass and the other conventional 
materials do not meet certain exacting design require- 
ments. The trend to the smaller and more compact 
product is now firmly established. Many instruments 
and equipment must serve under extreme temperatures 
(for example, airborne instruments designed for serv- 
ice from —50 to 250 C and even higher). Other special 
design conditions arise. It is obvious that thermal insu- 
lation may frequently call for some very intricate 
designing, and that the solution may well be by way of 
the newer materials, to be described later. 

Most significant insulation trend of recent years has 
been the development of materials with continually 
lower thermal conductivity (“K” factor). At present, 
there are a number of newer insulations with substan- 
tially reduced conductivity such as urea-formaldehyde 
foam and silica aerogel. But the trend towards these 
higher-efficiency materials has been cautious. The 
ideal “‘thin-wall cabinet” will be one of evolution; it will 
not come overnight. Manufacturing techniques are not 
always sufficiently developed to take immediate advan- 
tage of some materials with extremely low K factor. 
The key to the design, therefore, is not simply one of 
conductivity performance, but rather performance 
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related to material and production cost. 

This principle is applicable to all insulation problems, 
not only to refrigeration. A user can afford to pay more 
for insulation on a weight per-cubic-foot basis if the 
material provides greater thermal efficiency. Final se- 
lection of the material becomes an economic compro- 
mise between insulation cost and efficiency on one side 
and all the other costs (steel, enamel, crating, freight) 
on the other. The sum-total of such decisions may 
determine the future trend in insulation usage and the 
materials that will be the most widely used a few years 
from now. 


Fibrous-Glass Insulation 


These materials are well-described in manufacturers’ 
literature. No attempt will be made to completely detail 
their properties here. Four types of prime interest to 
our discussion, as produced by Owens-Corning Fiber- 
glas Corporation, may be noted: Type TW-F (an 
insulating wool), PF (preformed batts and boards), 
metal-mesh blankets (variety of facing materials applied 
to either TW-F or PF), sewn blankets similar to the 
metal-mesh type, but with cloth or paper facing, and 
the series of special low-density Aerocor insulation. 

The Aerocor series is made from extremely fine 
fibers—averaging from 0.00005 in. to 0.00012 in. diam— 
approximately one-quarter or one-tenth of the diam- 
eter in the other forms of fibrous-glass insulation. The 
fibers are lightly bonded with a thermosetting resin to 
form very lightweight, resilient, easy-to-handle insu- 
lating blankets. Densities are from 0.5 to 3.0 lb per 
cu ft. Thermal conductivities range from 0.26 down 
to 0.195 at 75 F mean temperature, depending on the 
density. Temperature hmits are in two ranges: from 
subzero to 450 F, and from subzero to 600 F. Ability 
to compress the material and the low density provide 
shipping economy, offsetting in part the higher cost of 
the material. An aluminum-foil-faced Aerocor is 
available, particularly suitable for warm-air heating 
units. 

Type TW-F has a K factor of 0.22 to 0.26 at 75 F, in 
densities from 3 to 9 lb per cu ft. May be used at 
temperatures from subzero to 1000 F. Normally comes 
in 3-lb density but may be compressed. Type PF has 
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a K factor of 0.23 to 0.28 at 70 F, in densities from 
2.5 to 9 lb per cu ft. Temperature limits are up to 600 F, 
but it should be noted that the phenolic binder may 
begin to smoke at about 450 F. All fibrous-glass insu- 
lation has excellent acoustical properties, has no odor, 
absorbs no odor, resists vermin, is nonhygroscopic and 
resists combustion. By combining fiber size, density 
and other characteristics “tailor-made” types can be 
provided. 

Glass-wool thermal and acoustical insulation is also 
being produced by Glass Fibers, Inc., in two grades: 
“A” fiber diameter 0.00006 to 0.000099 in., with a 
special phenolic and silicone binder to make it water- 
repellent, and used now primarily by the Navy for 
flotation equipment. A test program covering thermal 
and acoustical properties is now under way at the 
University of Michigan and at 
M. I. T. The other grade, 
“B”, has a nominal fiber di- 
ameter of 0.00012 in. (0.001 
to 0.00015 in.) and a K factor 
of 0.25 in a density of 0.5 per we 
cu ft and 0.21 in a 1.0-lb den- 
sity, at 50 F mean tempera- 
ture. K factors at 100 F mean 
are 0.28 and 0.24. 

Some case-history analyses 
of fibrous-glass insulation for 
thermal as well as acoustical 
purposes now follow to show 
how an alert use of these ma- 
terials can solve design prob- 
lems in several diverse prod- 
uct applications : 

A freezer manufacturer, in 
attempting to redistribute the 
refrigeration areas of the in- 
ner tank of his cabinet to 
conform more closely to the 
areas of heavy refrigeration 
load, attached the cooling 
coils to the inner liner in a 
nonuniform manner as in 


Fig. 1B. While this system 
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Aerated urea-formaldehyde 
Aerated urea-formaldehyde 





was adequate for the food load and improved the 
“pull-down” rate of freezing, it created a severe tem- 
perature differential (present to a certain extent in all 
refrigerated appliances) between the top and bottom 
of the storage space. An approximate temperature drop 
of 10 F became evident between the air in the freezer 
just below the lid and the air at the bottom. This change 
was reflected in a lower surface temperature at the 
bottom of the freezer on the exterior walls, and, as a 
result, a narrow band of condensate appeared at high 
humidities. 

It can be shown mathematically that the total thermal 
resistance of a compound insulation is equal to the 
sum of the individual resistances ; and that the tempera- 
ture drop through each portion of this compound insu- 
lation is proportional to individual resistances. At high 


Table I—Checklist of Selected Thermal Insulation and 


Typical Properties‘ 


Thermal 
conductivity 
(K factor) 


.195—0. 26 
.25—0 28 
22—0 . 26 
27 
.74(at 100 F) 
269 


Density, average or 
range, lb/cu ft, un- 
Trade designations | less otherwise noted 
5—3.0 
.o—9.0 
3.0—9.0 
».0 
Marinite 34.0—38.0 
LK 57 lb/bd ft 
| “K’’-Felt .24 lb/sq yd/in. 
Temlok | 1.35—1.70 lb/bd ft | 
| K-25 5—4. 
| Styrofoam 5—1. 
Flotofoam (block) 5—1. 
Flotofoam 8—1. 
Seer 
Insulfoam “B” 
Strux 
Santocel 
Cell-Tite (soft) 
Cell-Tite (hard) 


| 
- — ie 
Alfol | 


| Aerocor 
| Fiberglas PF 
| Fiberglas TW-F 


coocoocoocoococeo 


173—0. 208 
(9 to 100 F) 
O—5. 0.24 

8—1. 0.21—0.25 
0—8. | 0.30—0.32 
0 0.15(at60 F) 
0—18.0 | 0.27—0. 30 
-0—20.0 | 0.20—0.25 


Aourkow — Ed) 


Reflectivity: 95 per cent 





® Based on manufacturers’ literature. Since test conditions may vary, this tabulation is only for general infor- 
rative evaluation. Other ranges may be available. 
b BTU /sq ft/hr/deg F/in. Mean temperatures for these values are in the range 70-75 F unless otherwise noted 
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Fig. 1 (Left)—Redesign of freezer cooling coils from 
normal distribution (A) above to a nonuniform arrange- 
ment (B) secured improved load pickup but resulted in 
appreciable temperature drop between top and bottom 


humidities even a small temperature drop in the air 
film on the exterior of the cabinet is sufficient to pro- 
duce sweating. A mathematical analysis of this problem 
gives an outside surface temperature of 100 F—3 F 
or 97 F and a sectional representation of the freezer 
temperature would appear as shown in Fig. 2. Now 
if the air temperature inside dropped by 10 F, we would 
find by the same method that the air-film drop is 3.3 F, 
and the outside temperature of the metal then becomes 
100 F—3.3 F or 96.7 F, a drop of 0.3 F, which is 
sufficient to produce sweating at high humidities. 

A simple solution would have been to use a better 
insulation throughout, but this would have increased the 
insulation cost by approximately 50 per cent so a spot 
application of better insulation was attempted. Prior 
to the installation of the regular insulation, the inside 
of the outer shell was faced with a %-in. thick narrow 
strip of Aerocor of 1-lb density. When the regular 
insulation was put in place the Aerocor material was 
compressed to 1% in. thickness, thus increasing its 
density and consequently the overall insulation resistance 
to a point where the air-film temperature drop returned 
to 3 F and sweating was eliminated. 

The trend in refrigerator design to reduce all the 
components that do not contribute to effective storage 
space has brought up new acoustical problems. Con- 
densers are smaller or changed to the gravity type. 
Compressors are compacter. In the past, fibrous boards 
and felts with their high density were satisfactory for 
deadening the compressor sounds which were in the 
low-frequency audio range. But as compressor size 
decreased and speed and operating temperature in- 
creased, the noise level shifted to the higher frequencies 
and fireproof acoustical insulation of lighter density be- 
came essential for the compressor unit. 

Completely flexible, at a density of % lb per cu ft, 
Aerocor here provided excellent acoustical character- 
istics at the higher frequencies, also complete fire- 
resistance. A further step showed that a facing of a 
1-mil aluminum foil applied to one surface not only 
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of freezer and led to sweating. This was eliminated by 
spot use of very low-density fibrous-glass insulation. 
Fig. 2 (Right)—Simplified representation showing how 
air-film temperature “in balance” eliminated sweating. 


provided a useful heat-reflective surface but enhanced 
the sound-deadening quality of the insulation by almost 
35 per cent and produced a smooth, clean surface 
resistant to dirt and dust. 

A home freezer provides still another design illus- 
tration. Changing market conditions and shoppers’ 
habits have led to a change in the percentage distribu- 
tion of sales for the various sizes of freezers. Present 
trend is to the larger sizes, and recently a freezer manu- 
facturer was forced to extend the upper limit of storage 
capacity from 8 to 11 cu ft. A survey of press-tooling 
cost and time indicated that to design, retool, and com- 
mence production on a completely new, larger model 
would cost thousands of dollars and would take nine 
months. After exhausting all possibilities, drastic re- 
design with the insulation playing a major role was 
decided upon. Additional storage space of 3 cu ft was 
provided by removing the condensing unit from the 
cabinet and locating it alongside in its own housing and 
with the space above it used as a vegetable bin. There 
was no change in compressor rating. 

To compensate for the 3 cu ft of additional storage 
space without the use of a larger compressor, it was 
necessary that the insulation maintain the same heat 
loss as it did on the §-cu ft model without increasing 
insulation thickness. The problem was solved by the 
adoption of Fiberglas PF-513, a 334-lb density material. 
Although the cost of insulation was increased approxi- 
mately 50 per cent this was offset by the elimination of 
the tooling costs that a:larger compressor would have 
necessitated. 

Fibrous glass also solves many problems in heated 
electric appliances. For example, one of the major 
uses of insulation in an electric range is not so much to 
prevent the escape of heat from the oven and reduce the 
electric bill as it is to prevent dangerous hot spots on 
the outer surfaces. In other words, safety for the user 
is at least as important a consideration as operating 
economy. 

But this is not always realized by the range designer. 
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Problem: The Army Field Forces 
during World War II found that it was 
essential to have lighting at all times at 
command posts. It was decided that 
this should be accomplished by the 
use of electrical lighting equipment 
and a quiet source of electrical power. 
Criterion established was inaudibility at 
300 ft under quiet conditions at night. 
Size and weight were to be kept to a 


minimum. Ease of maintenance and 
ability to withstand military usage also 
were important factors. 

Solution: Several approaches were 
considered in solving the acoustical 
insulation problem, including use. of 


batteries and the use of an inherently 
quiet prime mover. A more practical 
answer, however, was found by the En- 
gineer Research and Development Lab- 
oratories, Fort Belvoir, Va., in a small 
(1% kw) high-speed engine-generator 
equipped with a silencing housing. 
(See open view.) Once the problem 
of ventilation had been solved by using 
a diaphragm between the cooling air 
inlet and outlet of the engine to prevent 
recirculation of the hot air, the basic 
problem of reducing the noise level 
was attacked. 












Ai ‘. Fiberglass. 


This was done in a series of experi- 
mental by passing the in- 
coming and outgoing air through fold- 
ed air ducts lined with 1 in. of fibrous- 
glass insulation with a density of % lb 
per cu ft. (See sectional drawing.) 


housings 


A ‘Silencing’? Housing For a Command-Post Engine-Generator 
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Compact new “silent”? engine- 
generator set for Army Field 
Forces in its sound-muffling 
housing. The glass-wool lining 
and labyrinthed air ducts re- 
duce operating noise level by 
25 db. Virtually inaudible at 
a range of 200-325 ft under 
quiet atmospheric conditions. 
Developed by the Corps of 
Engineers, Engineer Research 
and Development Laborator- 
ies, Electrical Engineering 
Branch. 


second muffler placed in series with 


















































































































































The engine housing itself (37-3/16 in. 
long, 30-14 in. wide and 33-% in. high) 
is lined with 2 in. of the same ma- 
terial. Insulation is attached to the 
aluminum walls of the housing with 


of 1 lb per cu ft was used as a mat 
under the engine-generator mounting. 
Fibrous glass was selected because it 
met the requirements for a heat-resist- 
ant material not subject to damage by 


the engine muffler. 

Following acceptance of the ERDL 
experimental model, twelve similar 
models were constructed for service 
tests by military units. Comments re- 





























a deadening cement. To prevent trans- 
mission of vibration from the engine- 


moisture, fungus 


generator to the walls of the housing, was accomplished 





Standard procedure is to use batts of a semirigid nature 
to fill the insulation space between the inner and outer 
shells under a slight compression to prevent settling. 
Since in many cases the inner and outer shells are of 
one-piece metal construction, the exterior provides a 
natural path for heat conduction. The following analysis 
will show how this problem may be overcome: 
Normally, the heat is dissipated in room air and the 
metal temperature drops to safe levels. However, it is 
apparent that the heat can escape only from one side 
since the insulation on the inside tends to keep the metal 
warm. To eliminate this, PF Fiberglas in a rigid, board 
type in thicknesses less than the space allowed for the 
insulation is applied so that a small air space is left 
between it and the outer shell. This provides for natural 
convection to help dissipate the conducted heat. The 
grade of insulation selected should be such that even 
in a thinner section it is thermally equivalent to the 
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attenuation of the engine exhaust noise 
by the use 


vermin. Further ceived from the tests were very favor- 
able and arrangements for quantity 


of a procurement are now being made. 


semirigid material originally used, and the overall heat 
loss for the range remains the same. 

Where such a design is not practicable a fibrous-glass 
filled sleeving will give the same results although the 
technique of design is different. This material is a 
woven glass-cloth gasket filled with thousands of parallel 
resilient glass fibers and interrupts the conductive heat 
path in a manner similar to a rubber gasket on a 
refrigerator door. 

Another recent development, still in the experimental 
stage, is the use of Aerocor in silencing cash registers, 
typewriters, and many other kinds of business machines. 
It is common practice to construct complicated hoods 
and baffles to suppress noise levels of business machines 
when these become objectionable. These devices are 
quite bulky, expensive and impair appearance. Recent 
tests have shown that when Aerocor is used to line the 
exterior panels of a machine itself the noise level can be 
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reduced to approximately one-tenth the level for an 
untreated machine. 

Acoustical properties of Aerocor have been applied 
to home-heating and air-conditioning units. Shift of 
the oil burner or warm-air furnace from basement to 
living level in most ranch-type houses makes acoustical 
insulation most important. Insulation of the motor com- 
partment of oil burners has greatly contributed to the 
quietness of operation and also prevents build-up of 
electric-motor vibration along air ducts. 

An unusual design job is the range-refrigerator com- 
bination (Fig. 3) manufactured by the General Air 
Conditioning Corporation and intended for use where 
space is at a premium. This unit comes in these com- 
binations: four-burner gas range and electric refrig- 
erator; a three-heater electric range (220 volt) and 
electric refrigerator; and a two-heater electric range 
(110 volt) and the electric refrigerator. The latter has a 
4.2 cu ft capacity in each model. Insulation is provided 
by the normal air space under the burners or elements 
and enclosed by the enameled steel “leg sheet” of the 
burner plus 2-in. layer ‘of triple-density PF Fiberglas. 
Cutaway diagram appended to Fig. 3 gives the details. 
Insulation is apparently effective, since the manufac- 
turers have been permitted by the American Gas Asso- 
ciation to state that “due to triple insulation, range heat 
does not affect temperature refrigerator.” 

A series of domestic electric ranges designed by 
Landers Frary & Clark in modular units presented 
some interesting thermal insulation problems, since 
the ranges were also intended for installation into wall 
spaces. Solution of the problem (glass wool was used 
as the insulating medium) has been previously de- 
scribed in ELECTRICAL MANUFACTURING.* 

Specialized test instruments, simulating unusual serv- 
ice conditions pose some stiff thermal insulation prob- 


* “Domestic Range in Modular Units,” S. F. Lachowicz, p. 120, Octo- 
ber 1950. (Discussion on thermal insulation is on p. 122.) 
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Fig. 3—Combination range and refrigerator presented 
ticklish thermal-insulation job. Solution of problem 
shown in drawing at right. Range has 2-1000 watt and 
1-2100 watt heating elements. (General Air Conditioning) 


lems. High-altitude low-temperature test chambers, for 
example, are required to simulate widely diverse com- 
binations of conditions—temperatures, altitudes, humid- 
ities, pressures, wind and so on. Temperatures may 
range from —50 C to +250 C, altitudes to 350,000 ft 
A recent development is the realization that at very 
high altitudes temperatures actually begin to rise and 
may exceed 300 C. If such test chambers are intended 
for actual airborne use, the instrument must be designed 
for rapid as well as extreme temperature cycling. 

A temperature test chamber designed by the Statham 
Laboratories, Inc., for rapid ambient temperature 
variation from —65 F to +275 F has a 2-in.-thick 
fibrous-glass insulation between the inner and outer 
shells of welded Dural. Inner chamber is completely 
sealed. Spacers and facings are of melamine laminate 
with a conventional extruded rubber bead as an air-seal 
on the test-tray opening. All seams are sealed with a 
cement able to withstand the temperatures. Insulation 
thickness was kept to the minimum within temperature 
requirements to hold dimensions to reasonable size, 
since the instrument is completely self-contained and 
portable (48 x 16% x 12 in.; weight, 62.5 Ib). 

Rock Wool, Slag W ool, etc. These materials are used 
primarily in industrial installations and in construction 
rather than in original equipment, owing to very high 
density needed to obtain thermal efficiency comparable 
to fibrous glass or other low-density, low-K-factor ma- 
terials. 


Asbestos, Corkboard, Felt, and Wood Fiber 


These materials represent many well-established ap- 
plications both in industrial construction and in equip- 
ment design. Trade literature provides easily accessible 
data on properties and methods of use. Some highlights 
may be noted here: 

Asbestos. Illustrating this group is a composition of 
asbestos fibers, diatomaceous silica and an inorganic 
binder, trademarked Marinite, made by Johns-Manville 
Corporation. Density is much higher than in fibrous 
glass insulation since it ranges from 34 to 38 lb per cu 
ft. Conductivity (at a mean temperature of 100 F) is 
0.74, also considerably higher. Primary use has been in 
building construction owing to excellent strength. 
Since it is largely a high-temperature insulation it is 
used in bakery-type ovens, enameling ovens, industrial 
and laboratory driers and similar end products. 

Corkboard. Exemplifying this group is LK cork- 
board made by Armstrong Cork Company and intended 
primarily for low-temperature equipment. The mate- 
rial is made from compressed granules of pure cork, 
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baked into board form. The inherent character of cork 
provides a cellular structure, and the natural resins in 
the cork provide a self-binder. Thermal conductivity is 
0.269 at 70 F, a low figure for a rigid-board insulation. 
Moisture resistance is high owing to the cellular sealed 
structure. Compressive strength is very high for this 
type of material. A 2-in. thickness will compress only 
0.052 in. under 1100 psi. This indicates such applica- 
tions as ice-cream cabinet bottoms where thermal in- 
sulating properties have to be combined with ability to 
carry heavy loads. Average density of LK corkboard 
materials is 0.57 Ib per board ft. 

Felt. Here again there are a number of commercial 
products impossible to discuss individually. Some of 
the felts are of animal origin, such as wool felt ; others 
are made of vegetable fibers; still others represent com- 
binations of materials. Felt manufacturers provide best 
source for detailed data on properties and methods of 
use. 

The special “K” felt made by American Felt Com- 
pany may be mentioned, however, since it is a combina- 
tion of kapok and other fibers and is designed to serve 
both as an acoustical and thermal insulation and to 
function from subzero to 250 F. Thermal conductivity 
is 0.21. Surface density is 3.24 lb per sq yd per in. 
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thickness. (Specific gravity is 6.9.) Light weight of the 
material has favored its use for aircraft insulation. For 
one thing, moisture due to condensation at higher al- 
titudes can be absorbed with safety. 

Wood Fiber. Bulk wood fiber has been used as an 
insulator for refrigeration equipment for many years, 
since in its natural form its physical structure provides 
very satisfactory insulating properties. Within recent 
years new manufacturing methods have led to the de- 
velopment of fluff-like bulk fiber processed to have spe- 
cial properties of felting and resilience. This type of 
insulation can be blown at high pressure directly into 
insulation wall spaces or cavities and cast in place to 
form uniform and continuous batts. 

Blown wood fiber as installed has a K factor of 0.25 
at 70 F mean temperature. Density range is 2.5 to 4.1 
lb per cu ft. Since the fiber as originally produced has 
an asphalt impregnation, it is highly resistant to mold. 
It has a high degree of resilience and resistance to 
settling. The pneumatic process allows complete filling 
of insulation cavity, following each contour. Since this 
method is designed for relative high-production opera- 
tion, it is suitable only for large-volume production 
lines—say, 50,000 cabinets of standard size annually. 
Commercial designation for this type of insulation is 
K-25, made by Wood Conversion Company. 

Wood Board. Typical is Armstrong Cork Company’s 
Temlok, which is made from fibers of southern pine. 
Its strength and rigidity indicates use for such units as 
cabinet bottoms. Thermal conductivity is 0.31 at 70 F. 
Moisture resistance is low—only 2.2 per cent absorp- 
tion by volume. Weight 1.35-1.70 Ib per board ft. It is 


easily fabricated to form special shapes to specifications. 
Foamed-Type Insulation 


This class of insulation has many potential uses. A 
number of problems have still to be overcome by the 
producers but, in the opinion of a number of insulation 
authorities, the foamed-type materials may very well be 
the most widely used within the next five or ten years. 
Expanded resins of particular interest are these: 

Foamed Polystyrene. Commercially developed by 
Dow Chemical Company under the name Styrofoam, 
this material is essentially a multicellular foam produced 
by expanding polystyrene some forty times. In the orig- 
inal form (owing to its buoyance factor) it was widely 
used during the last war as a flotation material in life 
rafts and life preservers. Since then, other important 
applications have been found of which only equipment 
thermal insulation concerns this review. A new type 
(Styrofoam 103.7) with smaller cell size, lower thermal 
conductivity and improved physical strength, is now 
generally used. 

Thermal conductivity is from 0.27 to 0.30, which com- 
pares favorably with other materials. Low density (1.5 
to 1.7 lb per cu ft) offers economy. Perhaps the out- 
standing characteristics are the low moisture absorption 
(less than 6 per cent by volume) and the low moisture- 
vapor permeability. Structure is unicellular and does not 
absorb water by capillary action. Other important fea- 
tures are freedom from odor and resistance to vermin, 
mold and decomposition. Odor is present in some of the 
foamed resins and is obviously objectionable in some 

(Continued on page 250) 
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TODAY'S 
PRODUGY 
DESIGNS 


Radiation Counter for Clinical Work 


OR USE in thyroid and brain tumor work this in- 

strument designed by Nuclear Instrument and Chem- 
icals Corp., Chicago, counts gamma radiation from radio- 
iodine. With a built-in shield in the adjustable head, the 
design is highly directional. Built-in voltage regulator 
makes instrument adaptable for either Geiger or scintilla- 
tion counting. Instrument on control panel can be 
switched to read voltage or approximate count rate; 
range switch selects one of five ranges from 500 to 50,000 
counts per min. 

Arm carrying the counting head posed a difficult de- 
sign problem; no standard arm would support the weight 
of the head yet allow for desired flexibility in positioning 
the head. A special arm developed for this application is 
provided with a pushbutton to release tension while posi- 
tioning the head; releasing the button then rigidly locks 
the entire assembly in the desired position. 

Case design grew out of a feeling that such instruments 
would be more convenient in use with slanting panels; 
this design idea has been carried out in all instruments 
in the line to give a family resemblance as shown in the 
new linear amplifier below. This instrument provides 
linear amplification of millivolt pulses, discriminates be- 
tween pulses of different amplitudes, and has provision 
for oscilloscope viewing of amplified pulses. 
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Precision Cylindrical Grinder With Wheel Feed at Eye Level 


AJOR requirements set up to guide the develop- 
ment of this 14-in. grinder built by Landis Tool 
Company, Waynesboro, Pa., were ease of operation to 
reduce operator fatigue, ready maintenance for both elec- 
tric and hydraulic systems, minimum floor space with 
integral reservoirs for hydraulic oil, lubricating oil and 
coolant. Note that all controls are centralized directly in 
front of the operating position. Manual control for grind- 
ing wheel feed is at eye level which eliminates body bend- 
ing and puts scale in a good position for accurate reading. 
To conform to J.I.C. standard practice, the cabinet 
housing the motor starters (illustration below) is mounted 
high on the bed where it is accessible for inspection and 
maintenance from a standing position. Main motors are 


mounted in the open at approximately the same level as 
the control cabinet. 

Electrical pushbuttons are oil- and moisture-proof, and 
circuits are 110-volt for operator safety. All wire and 
cables including control panel wiring have synthetic in- 
sulation resistant to oil and moisture, and all electrical 
and hydraulic installations conform to latest J.I.C. stand- 
ards. A pressure switch in oil lines to carriage guides and 
wheel base shuts down all motors if lubricating pressure 
drops. 

For appearance, control cabinet is designed to blend 
into the general contour of the machine. Clean, simple 
lines, surfaces and contours are designed to enhance eye 
appeal. 

Wheel spindle journals employ the Landis “Micro- 
sphere” bearing with bearing clearance adjustable from 
outside the spindle housing. 
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TODAY'S PRODUCT DESIGNS 


Redesigned Automatic Clothes Washer 


URVEY of women users of automatic washers, 

conducted in preparation for redesign of this 
washer made by Hotpoint, Inc., Chicago, rated the 
following requirements highest: 

1. Must wash clothes clean 

2. Thorough rinsing required 

3. Operating cycle adjustable, including tempera- 

ture and amount of water 
. Appearance must match “built-in” appliances 
. Long life and freedom from servicing 
. Must not require bolting to the floor 

To get clothes clean, an agitator is used at 65 
cycles per min, driven through 210 deg oscillation 
by a rack and pinion drive on the transmission. A 
belt drive between the 14-hp motor, water pump 
and transmission reduces shock loads on drive. 

For thorough rinsing, tub spins at 600 to 650 
rpm for extraction, followed by two spray rinses; 
tub is then filled and agitated while continued flow 
flushes over the top of the tub. Final extraction is a 
7-min spin. Complete cycle is controlled by a single- 
dial timer which also selects quantity of water. 

Fluid drive for the spin in combination with a 
spring and snubber suspension eliminates need for 
bolting the washer to the floor. 

In constrast with the one-piece housing for the 
prior model at right (designed for good appearance 
when standing alone) top and front of panels of the 
new washer are removable for “in place” servicing 
when installed between other appliances. 
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Stable Variable-Frequency Source of Moderate Power Output 


OR USE in antenna and bridge 

measurements this oscillator is a 
compact, stable generator providing 
three audio frequencies, 60, 400 and 
1000 cps, and a wide continuous 
range of i-f from 5 ke to 50 me. De- 
signed by General Radio Co., Cam- 
bridge, Mass., this new generator is 
11 lb lighter and about half the vol- 
ume of its prewar counterpart. It 
uses half the input power yet covers 
a wider frequency range and supplies 
10 times the power output at a lower 
impedance level, delivering more than 
a watt into a 50-ohm load. 


For maximum stability, the tuning 
capacitor has preloaded ball bearings 
mounted in end plates *4¢ in. thick: 
end plate supports are rods 1% in. 
diam. Oscillator assembly is mounted 
on a 14-in. subpanel for rigidity. The 
assembly plugs into a deep brass box 
with a double cover, and four shafts 
extending from the box are enclosed 
in shielding sleeves. The aluminum 
cabinet thus provides double shield- 
ing which reduces stray field at 1 mc 
to about 50 microvolts per meter at 
2 ft. Power supply on a separate 
bracket is mounted beside the r-f com- 
partment. 

The slow-motion dial shows fre- 


quency increments of 0.1 per cent per 
division from 5 ke to 15 me. 











Portable Searchlight Has a Tough Plastics Handle 





O REDUCE breakage in assembly operations and 

withstand abuse in service, the handle for this port- 
able 110-volt searchlight made by Unity Manufacturing 
Co., Chicago, is molded of a General Electric woodflour- 
filled rubber-phenolic compound. Werner Manufacturing 
Co., Brookfield, Ill., is the molder. Handle is molded in 
two sections held together with screws, and a 14-in. hole 
is tapped at the top of the handle for insertion of the 
toggle switch. 


Resiliency of the material gives better machining and 
less breakage during tapping and assembly operations. 
Shock resistance of the rubber-phenolic material is 5 to 
10 times that of conventional phenolic materials, con- 
tributing to less damage in service. 

Handle is attractive in appearance, since the nitrile 
rubber permits design of shock-resistant parts without 
the bulk of conventional impact materials. Can be molded 
without the inconvenience generally associated with pre- 
forming, molding and finishing of ordinary shock-resist- 
ant compounds. 


ec Te cn mnie aie 
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Proposed MOTOR REDEMUN 


With the major purpose of reducing the voltage dip in the supply circuit dur- 
ing motor starting, an electric utility distribution engineer sets up two alter- 
nate design objectives for the consideration of manufacturers of motors and 
of motor-driven appliances. In each proposal, a power factor of relatively 
low value in the leading quadrant is sought under locked-rotor conditions. 


JOHN W. ANDERSON, 3rd 


General Superintendent—Philadelphia Division 
Transmission & Distribution Department 
Philadelphia Electric Company 


ANUFACTURERS of motors and appliances 
M are asked to help provide a major need of 
the electric power industry —an appliance 
motor that produces less voltage flicker during start- 
ing. Motors built to achieve such a goal will be larger 
and more expensive than present day designs, Their 
development is proposed on the basis that they may 
result in lower initial installed costs or lower overall 
costs to the ultimate users over a period of years. The 
ultimate user is the common customer of the appliance 
manufacturer and the utility which furnishes electric 
service. His satisfaction with his present device, which 
involves both initial installed costs and costs to operate, 
determines whether he and his neighbors continue and 
increase their acceptance of the products the appli- 
ance manufacturer and utility have to sell. 

This mutuality of interest behooves all segments of 
the electric industry to consider these matters on a 
cooperative basis, with the objective of comparing the 
resultant costs with present day costs, including in all 
cases the initial cost of the appliance, expenditures by 
the customer for installation (adequate wiring) and 
expenditures by the electric utility in providing ad- 
equate electric service. Should such cooperative study 
determine that the motor proposals to follow are too 
costly when all factors are weighed, then modifications 
of the proposals are called for in a search for the 
proper economic balance between motor costs and costs 
to serve. 

At present, the voltage dip that accompanies motor 
starting ranges from about 3.5 to 5.0 times the voltage 
drop occurring during the running period. It averages 
4.37 for several motors on several distribution-system 
secondary circuits typical of economic electric utility 
practices. This spread between starting dip and run- 
ing drop (referred to hereafter as “drop ratio”) places 
a tremendous economic burden on the electric utility 
in providing more and larger distribution transformers 
and larger distribution wiring. Hence the aim of the 
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present studies is to find a means of reducing this 
ratio; that is, to secure a starting dip that is some 
lower multiple of the running drop. 

Such a motor would produce substantially less lamp 
flicker and ultimate user annoyance during the start- 
ing period. It would also provide greater ability to start 
the driven load because starting torque varies as the 
square of the voltage at the motor terminals. In crit- 
ical applications it might even make possible a smaller 
horsepower rating, since motor size usually is de- 


Table I—Various Arrangements for Improving 
the Average Drop Ratio* of Four Motors on 
Four Transformer - Secondary Combinations 


Item Description (all pf leading) Ratio* 


Motors as now designed 1.37 


Motors as now designed with shunt starting capacitors 
of 10% pf—mixed mf ratings 


Same as 2, except other mixed mf ratings 

Same as 2, except mf ratings to give line power factor 
of 50% leading 

Same as 2, except 1500 mf with each motor 

Motors with present locked-amp values @ 80% pf 


51 
48 


to to 


48 
13 
39 
.20 


to to to to 


Motors with 150% locked-amp values@ 60% pf leading 


Motors as now designed with shunt starting capacitors 
of 3.5% pf; mixed mf ratings 


— 


.95 
9 Same as 8, except mf ratings to give line power factor 

of 50% leading 1.92 

10 Same as 8, except 1500 mf capacitor with each motor 88 

11 Motors with present locked-amp values @ 70% pf 1.84 


12 Motors as now designed with shunt starting capacitor 
of 0% pf; 1500-mf cap. with each motor 57 


13. Motors with 150% locked-amp values @ 50% pf 1.52 
14 Motors with present locked-amp values @ 60% pf 1.33 
15 Motors with present locked-amp values @ 50% pf 0.83 
16 Motors with 150% locked-amp values @ 40% pf 82 


* Drop ratio equals starting voltage dip divided by running voltage drop. 
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fo reduce voltage dips 





PROPOSAL I—Development of '4-hp and larger 115-volt motors having 
locked-rotor currents of about the same magnitude as present designs* 
but having locked-rotor power factors of the order of 60 per cent leading. 


PROPOSAL 2—Development of '4-hp and larger 115-volt motors having 
locked-rotor currents up to 50 per cent greater than present designs* and 
having locked-rotor power factors of the order of 45 per cent leading. 


ie See NEMA Standard MG1-4.7—Maximum Locked-Rotor Current, Single-Phase Fractional Horsepower Motors. 





termined by starting torque available at the probable 
minimum voltage. 

Capacitive devices to reduce voltage drops in supply 
circuits have been widely used by utilities at distribu- 
tion voltages, but have not been applied extensively in 
secondary distribution partly because the high ratio of 
resistance to reactance somewhat reduces the effective- 
ness of the capacitors. Nevertheless, material reduction 
in starting voltage dips can be attained by selecting 
a combination of motor and accessory equipment that 
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3. 4-hp motor 
4. YVahp motor 
5. Average of 4 motors 


0.70 0.60 ~ 0.50 
Power factor leading 





Fig. 1—Reduction in average voltage drop ratio for two 

classes of motors obtained by lowering the power factor 

in leading direction. Drop ratio is starting dip vs running 
drop on four transformer-secondary combinations. 
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draws starting current at low leading power factor 
rather than lagging power factor. Results to be accom- 
plished by this means are summarized in Table I. 

Note that locked-rotor currents considerably in ex- 
cess of present values are permissible provided the 
power factor is sufficiently low in the leading direction ; 
also that locked-rotor currents equal to or greater than 
present standard values—if at a sufficiently low leading 
power factor—can result in starting dips that are ac- 
tually less than the running voltage drop. Obviously, 
the development need not be carried that far. For the 
purpose of initial joint industry study, an average drop 
ratio of 1.0 to 1.5 is suggested. Fig. 1 reveals the re- 
lationship between average drop ratio and locked-rotor 
power factors for locked-rotor currents of present mag- 
nitude and 50 per cent greater than present NEMA 
standards. This relationship is the basis of the two 
specific recommendations given in the box. Should the 
recommendation of an average drop ratio of 1.0 to 1.5 
be found to have no economic future, the relationships 
shown in Fig. 1 may be used to determine other power 
factor values that will result in higher drop ratios and 
probably less costly motors. 

Being an electromagnetic device, a motor inherently 
must start and run at some lagging power factor. Con- 
sequently some capacitive device must be used to ob- 
tain the desired leading power factor. A simple capac- 
itor suggests itself, located at the motor terminals and 
either connected in parallel with the motor during the 
starting period and then disconnected when the motor 
is approximately at speed, or connected in series with 
the motor at starting and then short-circuited. How- 
ever, as indicated in Table I, such capacitors appear to 
have no application within the limits of the suggested 
average drop ratio range of 1.0 to 1.5. With the shunt 
capacitor, a high microfarad rating must be used and 
the resultant high combined line current of capacitor 
and motor partially offsets the reduced voltage drop 
accruing from the low leading power factor. With the 
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Tayx = Current in auxiliary winding 
Zpun * ° ” runring ” 


I,” = Total locked-rotor current 


L, RUN 
___ 22.95 amp 
0.737 pf 





Lag amperes 


Laux 843 amp 
0779 pf 





Lag amperes 


~ 
oO 





Fig. 2—Vector diagrams of locked-rotor currents in starting and running windings of 4%-hp 115-volt motors of (A) 
split-phase type and (B) capacitor-start type. The problem is to provide circuit characteristics that result in locked-rotor line 
currents in the low leading-power-factor range. 


series capacitor, the rating must be so low that the 
voltage available at the motor terminals is insufficient 
to start it; but by proper proportioning, a combination 
of series capacitor and step-up autotransformer can be 


made as effective as the shunt capacitor. 

In spite of these limitations, the line-starting capacitor 
may find application because of the following advan- 
tages: 

(1) It might be made available as a separate pack- 
aged device, with its own auxiliary switching 
equipment, for installation close to the terminals 
of an existing motor whose starting flicker must 
be corrected 

(2) It does not involve redesign of present-day 
motors 

(3) It might serve as a somewhat less desirable sub- 
stitute for the proposed motor designs in event 
that such designs are shown to have no economic 
future. 

Since line-starting capacitors do not provide the low 
average drop ratios under consideration, it appears nec- 
essary to consider means of modifying inherent motor 
design to produce the desired results. 

As illustrative of present practice, Fig. 2 shows the 
vector relationships of locked-rotor winding and line 
currents for two 44-hp motors, one a simple split-phase 
low-starting-torque, high-locked-current motor; the 
other a capacitor-start, normal-locked-starting-torque, 
low-locked-current motor. The locked torque of the 
capacitor-start motor approximates twice that of the 
split-phase motor. The problem is to provide circuit 
characteristics that will result in locked-rotor line cur- 
rents in the low leading-power-factor range. Discussion 
will be confined to modifications of the split-phase 
motor, since it illustrates the principles involved. 

Attainment of low leading power factor is not simply 
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a matter of adding capacitance in series with one or both 
of the motor windings, as shown in Fig. 3. In this dia- 
gram the individual vector currents of the 14-hp split- 
phase motor are shown, and in addition, there has been 
added the loci of the two winding currents as capacitors 
of various microfarad ratings are connected in series 
with each winding. It will be noted that small micro- 
farad ratings produce low leading power factors, but 


Capacitor pf 
3.5 per cent 





Fig. 3—Relationships between locked-rotor currents 
in auxiliary and running windings of a %-hp split- 
phase motor and microfarad ratings of series capacitors. 
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Starting 
. capacitor 
Centrifugal J 
or relay 
transfer switch. 


Auxihary 
/ winding 


v 


Running 
winding 


Impedance of Z-box may be; 
Capacitive 
Resistive 
Inductive 





Fig. 4—Possible circuit arrangement for changing im- 
pedance characteristics of running winding of capaci- 
tor-start motor during starting, shown at start. 


that high microfarad ratings produce much higher lead- 
ing and eventually lagging power factors. The reason 
for this is that the high microfarad values have such low 
capacitive reactance in proportion to the inductive re- 
actance of the winding itself, that the circuit impedance 
is little affected by the addition of the capacitor. In- 


(A) Step-up autotransformer supplying auxiliary 
winding and capacitor in series 


(B) Step-up autotransformer supplying running 
winding and capacitor in series 


SC- Centrifugal switch or relay closed to start 
RC- » > - 2 o - as 
* - Opens after other switches have 
transferred to running position 





Fig. 5—Diagram of proposed connections for motor 
with one winding and capacitor in series supplied at 
high voltage by step-up autotransformer. 
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spection of Fig. 3 shows that the net result of combining 
the running winding alone with any value of capacitance 
in the auxiliary winding will produce a lagging power 
factor for the total locked-rotor line current. However, 
if the capacitor is placed in the running winding, then 
for certain values of capacitance the resultant current 
will lie in the leading power factor quadrant. This is 
shown by the dotted curve of Fig. 3. The lowest lead- 
ing power factor attained is given by the straight line 
drawn from the origin and tangent to the curve; this 
occurs with about 340 mf in series with the running 
winding and the minimum power factor is about 97.7 
per cent leading. 


Advantages of Series Starting Capacitors 


So far as is known, series starting capacitors have 
never been applied in the running winding, but there 
seems to be no reason why this should not be done. 
The circuit arrangement would be that shown in Fig. 4 
except that the capacitor in the auxiliary winding cir- 
cuit would be omitted and the Z-box would consist of 
the 340-mf capacitor. This simple arrangement would 
result in greatly increased starting torque (probably 
twice that obtained in the original motor) and some 
decrease in starting voltage dip. 

The curves of Fig. 3 also suggest the possibility of 
obtaining leading power factor in both motor windings 
by using a capacitor in each. Again the circuit arrange- 
ment would be that shown in Fig. 4. However, since 
starting torque is proportional to the sine of the angle 
between the currents in the two windings, an arrange- 
ment of this kind would seem to be practicable only in 
low-starting-torque motors such as the split-phase 
motor, because with both currents in the leading power 
factor quadrant, the angle between them must be rela- 
tively small. Analysis indicates that with 200-mf and 
545-mf capacitors in series with the auxiliary and run- 
ning windings respectively, approximately the original 
(low) starting torque can be maintained with a locked- 
rotor power factor of about 84 per cent leading and 
some reduction in starting voltage dip. 

Motor designers can undoubtedly find other arrange- 
ments that may or may not involve some changes in 
proportioning of materials that may be more effective 
than the two methods just described. But, although in- 
teresting and helpful from a flicker viewpoint, these pos- 
sibilities do not go far enough into the leading power 
factor range to give the desired results. 

Proposal (1) calls for a motor having a locked-rotor 
current of about the same magnitude as present design 
but having a locked-rotor power factor of about 60 per 
cent leading. To attain this overall result, the auxiliary 
winding must have an even lower leading power factor 
which can be obtained only by decreased resistance. 
Thus, this motor will require a substantial increase in 
volume of copper in the auxiliary winding. But since 
the size of wire used for the auxiliary winding is rela- 
tively small, the volume can be increased several times 
without adding a great deal of copper weight. For ex- 
ample, the weight of copper in the auxiliary winding of 
a typical %4-hp motor was found to be 15.6 oz; in a 
¥%-hp motor, 18.1 oz. The weight of copper in the run- 
ning windings of these motors was 2 to 2.75 times that 
of the auxiliary winding. 

(Continued on page 220) 
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Fixed Capacitors for electronic 


Contemporary trends in development of improved types, 
involving both new materials and new manufacturing tech- 
niques are reviewed. Selection factors are analyzed. 


EY TO proper choice of capacitors lies in thor- 
kK ough knowledge of each type available. For- 
merly, the “Big Three,” the micas, electrolytics, 
and papers, were firmly established for certain circuit 
functions. Tuned radio-frequency circuits, for example, 
always used micas ; audio-coupling circuits used papers. 
Today, new dielectrics are competing with older types, 
which in turn are meeting the competition with new 
materials and fabricating techniques. Intelligent capaci- 
tor selection now demands more complete information 
than ever. 

A short survey of capacitor manufacturers’ literature 
makes clear at once that there is appreciable overlap in 
capacitance ranges. (See Fig. 1 for a graphical com- 
parision.) There is even an overlap in appearance (see 
Fig. 2). Parameters such as tolerance and temperature 
coefficient help the circuit designer choose the right 
capacitor from the short-term viewpoint, but tell him 
nothing about the capacitor’s actual life expectancy. 
Experience shows that high voltage and high tempera- 
ture are the great capacitor-killers, so the designer must 
have information about these factors as well. In effect, 
the amount of capacitance purchased is seldom the 


Range of capacity, uf 10° io-s io~4 


Ordinary or “AN" capacitors, may or may not be impregnated 
Typical paper type, silicone oil impregnant 


Miniature paper capacitors tubular or"postage stamp" 


Polyethylene film, tubular and in cans 


amount stamped on the container, nor is the amount 
received likely to stay constant, even if unused. Sum- 
mary of factors likely to affect capacitance appears in 
Table I. 

Every dielectric breaks down at a value of voltage 
which is characteristic of that material. This is the 
“ultimate dielectric strength.” Lower values of voltage 
also strain the dielectric, shortening its life by an amount 
proportional to the strain. To achieve reasonable length 
of life, capacitors are operated at a fraction of the 
breakdown voltage, known as the “working voltage.” An 
Armed Forces’ design target for a 10,000-hr mica ca- 
pacitor is indicative of the life expectancy now sought. 

Certain operating conditions may remove the capaci- 
tor from service before the dielectric wears out. For 
example, dirt and moisture between terminals may 
shunt the capacitor; if the voltage is high, corona or 
flashover may occur. The latter are likely to occur in 
airborne applications, where lower air pressures are 
encountered. In addition, excessive vibration may open 
seams, break seals, or disarrange the interior elements of 
the capacitor. Impregnants may leak, electrolytes may 
build up excessive pressure. Salt air or high humidity 
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Fig. 1—Ranges for typical ratings of various forms of capacitors as reported in manufacturers’ 


100 


literature. 


ELECTRICAL MANUFACTURING 








etrcutits 








PHILIP S. SCHMIDT 


Electronics Engineer, Ordnance Development Division 
National Bureau of Standards 


may corrode cases, and fungus growth may lower the 
insulation resistance between terminals. 

Capacitor life decreases markedly as the temperature 
rises; in paper capacitors, for example, the empirical 
rule that life varies inversely as the fifth power of the 
temperature is widely accepted. The wearing effect of 
high voltage is especially pronounced as the tempera- 
ture rises, so much so that capacitors are customarily 
derated in terms of voltage where high temperatures are 
anticipated. Table II shows derating percentages speci- 
fied by the Armed Forces for fixed paper capacitors, 
arranged according to the energy storage capabilities. 
Dependence of capacitor life on both temperature and 
voltage has one advantage: it makes possible an acceler- 
ated life test. In mica capacitors, for example, military 
acceptance tests call for satisfactory operation for 1000 
hr at 85 C and 150 per cent of rated voltage. Normal 
life is expected to be many times 1000 hr. 

Modern electronic design, civilian and military, is 
marked by miniaturization. (1)* Examples of military 
miniaturization are much more numerous because the 
advantages of light weight and small size are readily 


* Italic numerals in parentheses apply to references at end of article. 


Table I—Many Factors Affect Value of Capacitance 


NOTE: Only by chance does a capac- 
itor actually possess the value of ca- 
pacitance stamped on its container. 


Many factors account for departures 


if capacitance falls with temperature, 

positive if it rises. 
Polarizing time. 

bound charges in the dielectric must be 


Fig. 2—Appearance does not always indicate the type of 

capacitor. Sangamo Type 40-42 mineral-oil impregnated 

and filled paper-tubular type shown at A looks pretty 

much like P. R. Mallory’s dry electrolytics meeting JAN- 

C-62 requirements, shown at B. The Sangamo “postage- 

stamp” type shown at C could be either a mica or molded- 
paper type, since both look alike. 


apparent, especially when the gear is to be air- or sol- 
dier-borne. Unfortunately, the close spacing of com- 
ponents in miniaturized apparatus aggravates the tem- 
perature problem; particularly so if hermetic sealing is 
specified. In addition, military equipment encounters 
extremely high ambient temperatures in the tropics and 
in certain airborne applications. Arctic temperatures 
are of concern as well, chiefly to electrolytics, which 
may lose as much as 50 to 70 per cent of their rated 
capacitance. 

The military designer’s aim of utmost dependability 
contrasts sharply with the objectives of the civilian de- 
signer who must continually seek cost reduction. Where 
the civilian is generally content with temperature rat- 
ings from 0 C to 40 C, the least stringent military re- 
quirement is a range of —55 C to +85 C. In fact, 
present military planning is driving toward an operat- 
ing range of —55 C to +200 C (“and 250 C if pos- 
sible’). Although such upper limits may seem beyond 
attainment, at least one make of capacitor is said to 
meet the 200 C specification. 

Exacting military requirements for capacitors have 
led to the establishment of rigid Joint Army-Navy 


Temperature cycling. Room tem- 
perature capacitance may not be the 
same after ambient has risen and fallen 
repeatedly. If this effect is small, ca- 


Theory is_ that 
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from the nominal value that may be 
encountered: 


Tolerance. Variations in manufac- 
turing processes cause variation in ca- 
pacitance values for successive capaci- 
tors. Tolerance ranges from +2 per cent 
of nominal for precision capacitors to 
+20 per cent for “price jobs”; even 
more if electrolytic. 


Temperature coefficient. Value of 
capacitance may rise or fall with tem- 
perature. Temperature coefficient is ex- 
pressed in parts per million per degree 
Centigrade (ppm/deg C); it is negative 


displaced from their normal position by 
the electric field set up by applied 
voltage. Full capacitance is not achieved 
until polarization is complete. Time re- 
quired to do this varies from 10-15 sec 
to several days. If a-c voltage is applied, 
frequency may be so high that current 
reversal happens before full polariza- 
tion occurs. Another effect: circuit re- 
sponse may be impaired if coupling 
capacitor has too long a_ polarization 
time. 

Variation in applied voltage. Value 
of capacitance is nearly always a func- 
tion of applied voltage. 


pacitor is said to have good “retrace.” 

Aging. Capacitance depends on di- 
electric characteristics, which inevitably 
change with time. 

Frequency. Inductance in foils and 
leads may give effect of increasing ca- 
pacitance, Since Xz rises with frequency 
while Xe falls, Xz tends to cancel part 
of Xc. But lower reactance is also the 
effect produced by increasing the capac- 
itance in circuit; therefore capacitance 
appears to rise with frequency. If fre- 
quency rises high enough, Xz will pre- 
dominate and capacitor will behave like 
an inductor. 
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(JAN) specifications, more recently, since unificatiun, 
known as MIL (military specifications). Those appli- 
cable to fixed capacitors are identified in Table III. 
These specifications set up testing procedures as severe 
as any in general use in this country. The moisture- 
resistance test, for example shown in Fig. 3, is specified 
with minor variations in JAN-C-25, JAN-C-20A, and 
JAN-C-91. 

3asic to both military and civilian design is a fun- 
damental capacitor relationship: the capacitance ob- 
tained is directly proportional to the dielectric constant 
K and to the area of one side of one electrode, but is 
inversely proportional to the thickness of the dielectric. 
This means that the designer seeks the thinnest dielectric 
with the highest K that will stand the applied voltage, 
since this will make the smallest capacitor. 

In paper capacitors, design and research effort has 
been directed toward finding both higher K’s and thin- 
ner dielectrics. The best grade of Kraft capacitor paper, 
made from wood rather than cloth fibers, can be made 
as thin as 0.00025 in. Capacitor papers have K’s rang- 
ing from 1.5 to 4, and will withstand a d-c potential 
gradient of 100 to 750 volts per mil. 

Unfortunately, the most carefully manufactured 
paper has minute imperfections that cause breakdowns 
and short-circuits between electrodes. It is the universal 
practice, therefore, to use two layers of paper, since 
the chance of imperfections being superimposed is very 
remote. The minimum thickness of dielectric in a con- 
ventional paper capacitor is consequently 0.0004 in. 

A major step toward compactness is achieved by in- 
terleaving a long, thin strip of paper with foil electrodes 
(usually aluminum) of similar shape. The sandwich is 
then wound into a tight round or flat roll for insertion 
into a container of appropriate shape. It is not often 
realized that the capacitance of the roll is twice that of 
the same elements laid out flat. 

Raising the effective K of the dielectric is accom- 
plished by impregnating the dielectric with a material 
having a higher K than paper. The impregnant may be 
solid or liquid at room temperatures. Waxes (natural 
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Fig. 3—Military specifications 
for capacitors are stiff. Here 
is a simplified graphical rep- 
resentation of a typical JAN 
moisture-resistance test. 


Note A: Conditions of 25 C, + 10 
C or —2 C, and 90-95 per cent 
RH shall be reached during 
Steps 3 and 4. 


Note B: Direct potential of 100 
volts across terminals of half the 
capacitors under test; no voltage 
applied to other half. 


Note C: Subcycling (Steps 7a 
and 7b) performed during any 5 


cycles in a 10-day period. 


sont [sip [Se] Sens sens] Yor To 
Repeat 24-hr cycle 10 times continuously Step 7 (Note C) 
4 20 2 


mineral and straight or modified synthetic hydrocar- 
bon) and certain synthetic resins, such as polyesters, 
also combinations, are examples of the former class. The 
waxes tend to expand and melt out at high temperatures 
and to contract and form voids at low temperatures. Re- 
cently announced synthetic solids, on the other hand, 
are said to offer full performance from —55 C to +125 
C in a smaller container than standard liquid types. 

Among the liquid impregnants, mineral oil and castor 
oil are leaders of the natural materials. But perhaps the 
most popular are the synthetic impregnants; these are 
frequently chlorinated napthalene, chlorinated diphenyl, 
or similar compounds. Performance of capacitors im- 
pregnated with these materials is greatly improved if 
the paper is dried out until it is virtually water-free, 
and if the impregnant contains as little as 0.5 per cent 
of a yellow chemical known as anthraquinone, which 
functions as an “inhibitor.” 

Silicone oil is gaining in popularity at present as a 
synthetic impregnant. Its chief attraction is stability at 
high temperature; its chief drawback is high cost. In 
one case, it adds 300 per cent to the list price of each 
capacitor in the line. Silicone oil is sometimes diluted 
with more conventional impregnants as a compromise 
between cost and performance. 

The second approach to paper capacitor improve- 
ment, that of decreasing dielectric thickness, is especially 
of interest in view of the previous discussion regarding 
paper imperfections. This process is known as “metal- 
lizing,” and consists essentially of evaporating, by vac- 
uum techniques, an extremely thin metallic film di- 
rectly onto the paper. The general practice, in brief, is 
to coat one side of the paper with a lacquer, and then 
to metallize only that side. Two metalized sheets are 
then backed up, metallized side against unmetallized, 
rolled into a “stick,” which is then cut into the desired 
capacitor size. 

When a potential is applied it causes breakdowns at 
points of imperfection in the paper, with increase of 
current density at the defective areas. But the metallic 
film, being thin, cannot carry the heavier current; the 
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Table 1l—Capacitor Voltage Derating for Ambient Temperature’ 














Electrical size in watt-seconds® | Percentage of d-c working voltage at 40C which is permissible at ambient temperatures indicated ¢ 
I 




















|-55C |-20C | oc 45C | 55C | 65C | 75 85C | 95C | 105C 

0t005 | 100 | 100 100 100 | 95 90 80 70 50 | 30 
0.5to5. 100 | 100 | 100 | 100 | 95 85 75 6 | 4 | 25 

$050” 100 100 100 100 | 95 85 70 55 30 we 

Greater’ than 50 100 4 100 100 100 | 90 45 we F ae 


® Information compiled from JAN-C-25. 
> Stored energy = CV 


© For capacitors with characteristics D, E, F only. 


film vaporizes and fuses at the weak spots. Thus the 
capacitor is “self-healing,” that is, it ceases being a ca- 
pacitor at the weak spots, eliminating the cause of 
trouble. The addition of a coat of lacquer to the paper 
prior to the evaporation process has the effect of bring- 
ing the dielectric (the paper) into closer contact with 
the electrodes (the metal film). Zinc is commonly used 
for evaporation because of its low vapor pressure. The 
zinc film is only about three microns thick, compared 
to 250 microns for foil. Aluminum also is utilized. 

In addition to the method already described, another 
type of metallizing construction utilizes only one layer 
of paper, but the metallized deposition is in the form 
of a pattern. When the paper is rolled or wound, the 
metalized pattern so falls in place that it always faces 
the dielectric surface. 

Several special-purpose paper types have made their 
appearance in recent years. One of these is intended for 
bypassing r-f currents higher in frequency than can be 
handled by the conventional noninductive types. Such a 
capacitor acts as a four-terminal low-pass filter, with 
the case forming a ground connection for both input and 
output sides. 

Another new special-purpose capacitor is the “reso- 
nant-paper” type, made to be series-resonant at 455 ke, 
the standard i-f frequency for AM receivers. By using 
the capacitor as a by-pass in i-f amplifier stages, spurious 
signals can be effectively trapped at no cost for addi- 
tional components. 














CV*/2, where C is nominal capacitance in farads and V is the direct-voltage rating in volts at 40 C. 
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The problem of keeping the inductance of paper 
capacitors low is usually met by using “extended foil” 
construction: one of the foil electrodes extends beyond 
the dielectric at one end of the roll while the other foil 
extends beyond the dielectric at the other end. Entire 
protruding edge of each foil is soldered together, and 
the terminal is attached to the soldered portion. This 
construction parallels all the elements of inductance in- 
herent in the foils, and so decreases the total inductance 
of the capacitor. 

Extended foil construction occupies a greater volume 
than the alternative method of terminal attachment, 
known as “‘laid-in” or “inserted tab” construction. Here 
the terminals are attached to pieces of foil which are 
laid against the electrode foil and wound into the roll. 
Point of attachment is usually midway along the wind- 
ing length. Until recently, inserted tab construction was 
not recommended where the applied voltage fell below 
10 volts. Now, refinements in construction by some 
manufacturers have enabled the minimum recommended 
voltage to be dropped to only one volt. 

Paper capacitors are housed in a wide variety of con- 
tainers. Cardboard and metal tubes are popular for the 
lower values of capacitance, while sealed metal cans with 
either folded or soldered seams are ordinarily specified 
for high-voltage or rugged service. Present trend in the 
smaller sizes of quality lines appears to be toward 
molded plastics cases. A typical one (phenolic) is shown 
in Fig. 4. Common technique is to vacuum-dry the roll, 





Fig. 4 (Left)—Typical paper capacitors with molded phenolic case (Sprague Electric Types 67P-73P). Fig. 5 (Center) — 
Fansteel subminiature polarized tantalum capacitor. Fig. 6 (Right)—Erie Resistor button-type silver-mica capacitor used 
for r-f bypassing; single or feed-through terminals are provided. 
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vacuum-impregnate, and then mold. One manufacturer, 
however, impregnates after the molding operation. A 
solder seal is then made in a fashion similar to metal- 
casing practice. Most plastics cases are compression- 
molded, but a poured plastics method has now been 
worked out. Glass and ceramic tubes are also employed 
as containers for quality capacitors. Neither cardboard 
nor molded plastics casings are used for military ap- 
plications. 

A potential challenger to conventional paper dielec- 
tricts was announced not long ago by Naval Research 
Laboratory. This is a “paper” formed entirely from 
glass fibers, using a process similar to conventional 
paper-making. It is understood that manufacture of 
such capacitors is now being set up under Navy direc- 
tion. 

Challenges to both paper and mica are coming chiefly 
from polystyrene, polyethylene, and cellulose-acetate 
films. The latter two dielectrics are available with min- 
eral oil, silicone oil, or other impregnants. Polystyrene 
capacitors excel in stability, low polarization (5 per cent 
of an oil-paper type), high Q, and high insulation re- 
sistance. They are currently being manufactured in 
values from 0.005 to 1.0 mf, with 600 and 2000-volt 
ratings. Both the polyethylene and cellulose-acetate ca- 
pacitors are available in cardboard tubes, in sealed glass 
tubes with metal end terminals, or in hermetically sealed 
metal cans. Polyethylene film is recommended for radio- 
frequency uses because of its low losses, while the 
cellulose-acetate type is recommended for d-c uses be- 
cause its higher K makes possible a reduction in size. 


Fluorocarbon Dielectrics 


Polytetrafluoroethylene and polymonochlorotrifluoro- 
ethylene have such chemical and physical stability that 
they are the subject of much experimentation for capaci- 
tor use by both the Armed Forces and manufacturers. 
Characteristics of these materials, trade-named Teflon 
and Kel-F respectively, have been discussed at length 
in ELEcTRICAL MANUFACTURING. (2) Chief attraction 
of the fluorocarbon resins is their ability to withstand 
temperatures in a broad range from 175 to 250 C, de- 
pending on type of resin, form of application, and oper- 
ating conditions. Although commercial production of 
Teflon-dielectric capacitors is under way on a limited 
scale (with ratings of 150 C), the prime difficulty lies 
in obtaining a sufficiently thin and nonporous film. 

Where more capacitance is needed than can be sup- 
plied by paper capacitors of reasonable size, electro- 
lytics are usually employed. The earliest type of elec- 
trolytic capacitor, the wet electrolytic, consisted of an 
aluminum positive electrode, or anode, and an acid 
electrolyte which formed the negative electrode. Con- 
nection to the latter was made by immersing a rod of 
carbon in the acid. When an appropriate voltage was 
applied across the “cell,” an extremely thin film of 
aluminum oxide formed on the surface of the aluminum 
electrode. The film acted as the dielectric, its thickness 
being directly proportional (about 4 x 10° in. per volt) 
to the film-forming voltage. 

Wet electrolytic capacitors have disappeared almost 
completely from the electronic components market be- 
cause an alternative type, the dry electrolytic, has shown 
marked superiority. In dry electrolytic construction, the 
electrolyte is held in a layer of absorbent paper sand- 
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wiched between foil electrodes. The oxide film is formed 
on the foil labelled “+”. As with paper capacitors, the 
sandwich is made long and narrow so that it can be 
wound into a roll for compactness. 

The film has unidirectional properties; that is, it is 
a dielectric material if the potential is applied in one 
direction, but acts as a comparatively low resistance if 
the potential is applied in the opposite direction. The 
capacitor is therefore said to be “polarized.” If the 
capacitor must be used on alternating current, a film 
is formed on both of the foils. There are consequently 
two capacitors in series. Aluminum oxide has a K of 
about 7.5, and can withstand potential gradients on the 
order of 10,000 volts per mil. 

Since capacitance is proportional to electrode area, 
capacitance can be increased by roughening the surface 
of the foil through an etching process. Capacitance can 
be increased as much as 700 per cent in this way. Con- 
siderable difficulty was experienced during World War 
II with aluminum-oxide capacitors. If the water con- 
tent of the electrolyte was too low, the capacitor would 
dry out at high temperatures. Loss of capacitance at low 
temperatures and corrosion were common. Still, im- 
provements were made until today aluminum foil ca- 
pacitors are available with ranges of —40 C to +85 C 
(up to 400 d-c working volts) and —55 C to +65 C 
(up to 105 d-c working volts). 

Adequate shelf life has also been a problem with 
aluminum-foil capacitors, one to two years being gen- 
erally regarded as the maximum storage time per- 
missible. Purity of materials and avoidance of con- 
tamination during manufacture are important here, 
since the film is damaged in time at points of impurity 
on the anode. The capacitor then shows a marked de- 
crease in leakage resistance. If full voltage is applied 
to such a capacitor, the initial current surge might be 
high enough to overheat the capacitor before the film 
can form again. 

New capacitor designs using tantalum oxide films 
formed on tantalum electrodes, while not yet widely 
available, give promise of solving many problems of 
temperature, compactness, and shelf life. Tantalum 
oxide has a K of 11.5. In its “smooth”’ foil form, tantalum 
is inherently rougher than aluminum, Both of these 
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Fig. 7—Several variations 
of ceramic capacitors: three 
tubular types at A (left); B, 
a stand-off type, shown here 
built into a tube _ socket 
(both Erie Resistor). Ca- 
pacitor shown at C is a feed- 
through type providing also 
a bypass function (Centra- 


lab DA-817 Hi-Kaps). 
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factors increase the amount of capacitance per unit 
volume of the capacitor. An alternative electrode con- 
struction is sintered tantalum, a form which has even 
greater area than the foil type. Electrolytes may be 
aqueous solutions of lithium chloride, acids, or of the 
glycol-base type. One design of tantalum capacitor is 
said to have an operating temperature range of —60 C 
to +175 C and a shelf life of 5 to 8 years. Another 
design, of the sintered-electrode type, compresses 4 mf 
at 60 volts d-c into a container measuring only %¢ in. 
diam by % in. long. (See Fig. 5.) It should be pointed 
out, however, that tantalum capacitors are definitely 
priced in the luxury category. (5) 

Development of new materials in the electrolytic 
field contrasts with the situation in the mica-capacitor 
field. Comparatively little improvement has been pos- 
sible in mica since it is a natural material, the largest 
and best deposits being located in India. There, mica 
sheets as thin as 0.001 in. are split from the mother 
rock and graded as to quality and thickness by native 
labor. The best capacitor grade is known as “India 
ruby mica”. (3) Mica is stable, both chemically and 
physically. Its K lies between 3 and 6, its dielectric 
strength between 1000 and 4000 volts per mil. Because 
mica capacitors have relatively high Q (about 1300 at 
1 me for values from 80 to 500 mmf), they have long 
been favorites for high-frequency use. 

Since mica is inflexible, it has been standard practice 
for many years to interleaf mica sheets with foil elec- 
trodes in a multidecker sandwich. The many individual 





Table I1I—Military Specification for Capacitors 








Specification Title 

JAN-C-5 | Capacitors, Mica-dielectric, Fixed _ 

JAN-C-20A Capacitors, Fixed, Ceramic-dielectric 
(temperature-compensating) : 

JAN-C-25 Capacitors, Direct-current, Paper Dielec- 


tric, Fixed (hermetically sealed in metal 
cases) 
Capacitors, Dry-electrolytic, Polarized 
Capacitors, Paper-dielectric, Fixed 


JAN-C-62 
JAN-C-91 
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capacitors thus formed are connected in parallel and 
clamped at each end, after which a low-loss plastics 
housing is molded around the package. For applica- 
tions demanding the ultimate in stability, silver elec- 
trodes are painted directly on the mica sheets, instead 
of using foil electrodes. Still another form of mica 
capacitor is the button type shown in Fig. 6; it is 
designed for r-f bypassing directly at the tube socket 
with minimum lead length. 

The many attractive features of mica capacitors give 
rise to a heavy demand for these components from 
the military services. Mica is consequently a strategic 
material, and since it is an imported one, there have 
been a number of attempts to produce it synthetically. 

Although synthetic mica with essentially the same 
properties as natural mica has been successfully crystal- 
ized at the National Bureau of Standards, the method 
has not yet been adapted to large-scale production. (4) 


Ceramic Types in High-K Values 


Real news in the mica-capacitor field is not the 
micas themselves, but the newly developed types which 
equal or surpass mica performance in certain respects. 
The newer types include those with ceramic, glass, 
vitreous enamel, and various plastics dielectrics. Of 
these, the ceramics have the longest commercial his- 
tory. Their dielectric is usually a titanium compound 
such as titanium dioxide combined with the titanates of 
barium, strontium, calcium, magnesium, beryllium, or 
lead. Values of K as high as 18,000 have been achieved 
in the laboratory, but the commercial range for titanium 
dioxide is between 85 and 90, and for barium titanates 
between 1200 and 5000. 

Ceramics can be made with a wide range of tempera- 
ture coefficients, from positive 120 ppm/deg C to 
negative 4700 ppm/deg C. Those with negative tem- 
perature coefficients are usually paralleled with other 
types of capacitors (which ordinarily have positive 
temperature coefficients) to compensate for frequency 
drift with temperature in tuned circuits. To cancel such 
drift, the compensating capacitor chosen may have either 
a large capacitance and small temperature coefficient 
or a small capacitance and large temperature coefficient. 

An early commercial form of ceramic capacitor, and 
still a popular one, is the tubular shape (Fig. 7A), and 
a standoff-type variation (Fig. 7B). The latter serves 
the same r-f bypass function as the mica button capac- 
itor. Some ceramic r-f bypass capacitors are built 
directly into the tube sockets themselves. The capacitor 
shown in Fig. 7C combines the bypass function with a 
means for feeding voltage through a chassis or shield 
can, Capacitances to 500 mmf are available in this style. 

Disk ceramic capacitors (see Fig. §) are becoming 
increasingly popular because they can be easily wired 
into crowded chassis, yet maintain short lead lengths. A 
typical group ranges in diameter from % in. to % in., 
in capacitance from 50 mmf to 20,000 mmf. Tempera- 
ture compensating characteristics recently were made 
available in this style. The lowest capacitances of all are 
found in tiny capacitors made in values from 0.5 mmf 
to 5.0 mmf for applications formerly filled by twisted 
insulated-wire “gimmicks.” Small size is not restricted 
to low capacitance values, however; at least two makes 

(Continued on page 244) 
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Magnetostriction Transducer 


Frequencies just above audible range accelerate clean- 
ing, degreasing, dissolving, filtering and many other 
processes. Magnetostriction has important advantages 
over crystal elements in the lower ultrasonic range. 


FRANK MASSA 


Director 
Massa Laboratories Inc. 


ANY uses for ultrasonics have already been 

developed, such as emulsification of mercury 

and water, production of new alloys, degassing 
of liquids and reducing particle size* by applying the 
intense vibration of a quartz crystal. But one of the 
obstacles to wider industrial application has been the 
limited power output of quartz crystal transducers in 
the higher frequency region. Piezoelectric excitation also 
requires high voltages, and crystals are subject to frac- 
ture if overdriven or if accidentally uncoupled from their 
mechanical load while power is applied. To overcome 
these limitations as sources for ultrasonic power in in- 
dustrial applications, a magnetostriction transducer, Fig. 
1, has been developed. 

Basic design of the magnetostriction transducer ele- 
ment, upper left in Fig. 2, employs a stack of lamina- 
tions subjected to two different magnetic fields. Lamina- 
tions are punched from an alloy of nickel, iron and 
cobalt, insulated and mechanically bonded. A flat surface 
about 2 in. square is formed by the exposed ends of the 
laminations and becomes the sound source. Laminations 
are stacked to provide cooling fins and the volume with- 
in the housing illustrated is filled with oil. Tap water 
circulated through the finned tubing cools the oil. The 
transducer is capable of taking 1 kw driving power at 
24 kc. Work is placed against the square surface which 
projects through the opening in the panel. 

Although the initial cost of an efficient magnetostric- 
tion transducer is higher than for a piezoelectric unit, 
the magnetostrictive device is sturdy and reliable under 
both continuous and abnormal use. Being a metal struc- 
ture, it can better stand abuse and overloading. In 
addition it is a low-impedance device requiring lower 
and safer operating voltages. 

During an investigation of possible ultrasonic applica- 
tions, lower frequencies easily generated by magneto- 
striction generators were found to accomplish desired 


* See box “Some Fundamentals of Ultrasonics” on the following page. 
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results with greater efficiency. For example, in cleaning 
or descaling of metal parts it was found that the lower 
frequencies were less directional and gave better results 
on surfaces not directly facing the sound source. Both 
sides of a flange were cleaned without rotating the piece, 
while at higher frequencies no cleaning took place on 
surfaces shadowed from the sound source. 

Also, attenuation is less at the lower frequencies giving 
higher acoustical pressures through a larger volume of 
material for the same power radiated. This is of particu- 
lar advantage when foreign particles are dislodged from 


00 LSS 


Fig. 2—Magnetostriction transducer consists of a lam- 

inated core, upper left, using an alloy of nickel, iron 

and cobalt which contracts and expands under the influ- 

ence of a magnetic field set up by the windings. Enclosure 

is filled with oil which is cooled by tap water passed 

through the finned radiator. Active sound-generating sur- 
face is about 2 in. square. 
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opens new fields for ultrasonics 





Fig. 1—Projecting square surface of the transducer, on 
which the beaker rests in the view above, is vibrated by 
magnetostriction at frequencies in the range of 24 ke 
by this equipment designed for experimental ultrasonic 
applications. The electronic power supply at right delivers 
1 kw to the low-impedance magnetostriction transducer. 


the parts being treated, since the attenuation through 
these particles is less with lower frequencies. 

Still another advantage found at the lower ultrasonic 
frequencies is that greater amplitudes of vibration are 
produced in a liquid for a given energy density than is 
the case at higher frequencies. This is important in the 
removal of imbedded particles from the surfaces. 

For applications requiring substantial power input, 
and eventual installations may require several hundred 
kw, lower frequencies may be supplied by motor-driven 
alternators costing much less than electronic generators. 
Rotating equipment will also require less floor space and 
maintenance will be less. 

Several industrial problems have been successfully 
solved by the use of magnetostriction equipment operat- 
ing at lower frequencies. Cleaning with ultrasonic agita- 
tion for 5 to 10 sec in a lukewarm solution is equal 
to cleaning in an unagitated boiling solution for 10 to 
20 min. Optical parts are thoroughly cleaned in 1 per 
cent of the usual time. A few seconds exposure with 
ultrasonic agitation dislodges microscopic particles of 
polishing compound and establishes a layer of liquid 
between each particle and the lens which permits 
thorough removal by rinsing. 
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Similar results were obtained in the removal of metal 
particles from the surface of a broached cylindrical tube 
used in a shock absorber. Conventional cleaning left 
enough particles on the surface to cause wear and pre- 
mature failure. 

A spectacular example is the instantaneous removal 
of grease from steel surfaces. The illustration at left in 
Fig. 3 shows a greased steel plate in a cold caustic solu- 
tion; at right, after 10 sec the plate is completely clean 
and the grease absorbed by the solution. 

Dark scale formed during forging or heat-treating has 
been completely removed in a few seconds exposure in a 
dilute pickling solution activated ultrasonically. Black 
carbonized oil-quench scale was similarly removed, 
whereas without ultrasonic activation many minutes of 
soaking was required in a hot solution. In general, many 
metals may be thoroughly cleaned in a very small frac- 
tion of the time required by the best available conven- 
tional process without ultrasonics. Brass forgings are 
cleaned of black scale in a few seconds, and the surface 
left smooth and free of oxide. The conventional hot 
pickling of brass, besides requiring much greater floor 
space and creating obnoxious fumes, produces variable 
surface irregularities. Heat treat scale is removed from 
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Some Fundamentals of Ultrasonies 


PATRICK CONLEY 


Underwater Sound Section 
Westinghouse Research Laboratories 


HILE ultrasonics concerns sound 
at frequencies above audible, 
almost all the principles in production 
and utilization are the same as for the 
audible range. Sound is a wave motion 
—alternate compressions and rarefac- 
tions—propagated through an_ elastic 
medium; individual molecules of the 
body move alternately from areas of 
compression to areas of rarefaction, at 
considerable velocity and acceleration. 
But it is the area of compression, not 
the molecules, that travels through the 
medium. The velocity of sound is ap- 
proximately equal to the square root 
of the elastic modulus divided by the 
density of the medium. Areas of com- 
pression are attenuated as they travel, 
the rate being fairly high for air and 
low for most liquids and solids. 
Common means for audible sound 
generation include: a loudspeaker 
which is a piston alternately com- 
pressing and rarefying the air in front 
of it; a siren which produces periodic 
blasts; whistle, string instrument, pipe 
organ. But at frequencies above the 
audible range, many of these sources 
become inefficient or useless. Also at- 


tenuation increases approximately as 
the square of the frequency but this is 
offset by beam concentration at the 
shorter wavelengths. Thus sound power 
of higher frequency can be concen- 
trated into a small area, giving in- 
ereased velocity and acceleration to 
the molecules of the medium. Moderate 
power at 1000 ke produces molecular 
accelerations in the range of a million 
g for example. 

Applications of ultrasonics include: 
measurement of either distances or 
elastic modulus (when one is known) 
by reflection time; dispersion or agi- 
tation with sufficient power, or coagu- 
lation with still more power; destruc- 
tion of organisms and modulation of 
light beams. Of these fields, the most 
common is nondestructive testing of 
materials by the reflection method.* 
Underwater radar equipment for lo- 
cating submarines or determining ocean 
depth are also common today. 

Dispersion effects have made it pos- 
sible to form an emulsion of two im- 
miscible liquids such as oil and water. 
Under sufficient power, cavitation takes 


*See “Thickness Measurement by Ultra 
sonic Frequencies,” ELECTRICAL MANUFAC 
TURING, August 1950, page 86; also “Sym 
posium on Ultrasonic Testing,’ STP No. 
101, American Society for Testing Mate 
rials, Philadelphia, 140 pp. $3.00. 


place and colloidal particles of each 
liquid are thrown into the other. Pig- 
ments have been successfully mixed in 
paints by ultrasonic dispersion in less 
time than required by a conventional 
ball mill. Dispersion combined with 
cavitation has been used in laundering 
operations; dirt particles are complete- 
ly surrounded by detergent while the 
cloth is violently agitated. 

When sufficient power is used, ul- 
trasonics can produce the reverse effect 

coagulation instead of dispersion. 
Smoke can be precipitated by clumping 
of particles to such size that they fall 
out of the smoke stream by gravity. 

Biological effects are produced by 
the destructive action of high acceler- 
cavitation. Milk may be 
pasteurized simultaneously with homog- 
enization, or packaged food may be 
sterilized without heating. 

Other possibilities include decreased 
grain size by ultrasonic agitation of 
metals while liquefying and in welding 
operations, or in electroplating. Grain 
size in photographic plates is also re- 
duced by application of ultrasonic 
power during the preparation of plate 
emulsions. 


ation and 


(Digest of a paper read before the 
Pennsylvania Electric Association at a 
recent meeting.) 


polished stainless strip and from hot-rolled copper and 
brass sheet easily and rapidly in lukewarm solutions by 
using ultrasonic energy. The use of a warm solution 
removes the hazard of fumes from the hot acid present 
in the conventional hot soaking process. 

Startling results are obtained in increasing the solu- 
bility rate of certain substances. In one instance the long 
time required to make an aqueous solution of gum 
arabic was a problem. The gum is a gelatinous mass with 
a slow solubility rate in water. If stirring is attempted 
the particles agglomerate to form a solid mass which 
results in reduced surface exposed with a lower rate of 
solubility. In an experimental demonstration under the 
action of the ultrasonic agitation the entire mass of gum 
was completely dissolved in less than 10 sec. Other ex- 
amples of increased solubility included the making of 
high concentrates of various additives in oils and other 
vehicles. 

In the manufacture of greases, combinations of liquids 
must sometimes be ground in colloid mills at tempera- 
tures of several hundred degrees to cause the liquids to 
gel and thus change to the special grease being produced. 
The application of ultrasonic energy to several of these 
mixtures resulted in the direct conversion of the liquids 
to grease at room temperature in a matter of a few 
minutes. 

Penetration of dyes into textiles is very greatly accel- 
erated by activating the dye. Even in the case of very 
difficult synthetic fibres, such as Orlon which is glass- 
like in appearance and whose surface is nonhydroscopic, 
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the use of ultrasonically activated dyes was found to 
penetrate the surface. The increased wetting action re- 
sulted from the violent “scrubbing” of the liquid mole- 
cules against the surface of the fibre. 

In several instances, a fog-like mist of very fine par- 
ticles suspended in a liquid was instantly lifted to the 
surface when ultrasonic energy was introduced through 
the bottom of the vessel. These particles were too fine to 
be separated by mechanical filtering, but by sending in- 
tense ultrasonic energy through the liquid the d-c radia- 
tion pressure created on the tiny particles pushed them 
instantly to the surface leaving the liquid crystal clear. 

Numerous other industrial applications were found 
feasible. In a general way, it may be stated that the use 
of ultrasonics greatly accelerates the wetting action be- 
tween two dissimilar materials. Emulsions of normally 
immiscible liquids may be easily formed under the in- 
fluence of ultrasonic activation. Numerous chemical and 
physical processes which depend on the penetration or 
combination of one liquid with another can be accelerated 
with the use of ultrasonics. It is possible to create new 
compounds by causing the forced molecular blending of 
two or more substances under the action of intense ultra- 
sonic vibration, 

By generally causing a process to be verv greatly ac- 
celerated, the application of ultrasonics in industrial 
plants will materially reduce the floor space require- 
ments. In a steel strip mill. for example, the pickling line 
can be reduced to a small fraction of tke present re- 
quired length with the result that very much greater pro- 
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Fig. 3—Just 10 sec after ap- 
plying power, the grease-cover- 
ed steel plate (left) immersed 
in a cold caustic solution is 
completely cleaned (right) 
and the grease absorbed by 
the solution. 


duction can be achieved in a given space. For other pro- 
cesses, the use of conveyors carrying the parts rapidly 
through an ultrasonically activated tank will greatly 
reduce the handling and storage problems that are now 
associated with conventional batch processes. 

Only a few practical examples of the successful ap- 


for large scale processing: 
well see ultrasonic equipment used on a commercial 


plication of ultrasonics have been given to present a 
general idea of the fields of present industrial interest. 
Industry is now at the threshold of applying ultrasonics 


the immediate future may 


mmm 


scale comparable to induction heating today. JU 





Recent Articles on Servomechanism Design 


In a continuing program of presenting 
both fundamental and application data on 
servomechanism design, the following 
feature articles have appeared in earlier 
issues of ELECTRICAL MANUFAC- 
TURING. Several of the more recent ar- 
ticles have been reprinted in complete 
form for convenience in filing; reprints 
still available are listed under Feature 
Article Reprints, starting on page 176. 
Readers may secure single copies as long 
as the supply lasts by using the Reader 
Inquiry Facility on page 171 of this 
issue. 


Basic Approach to Servomechanism De- 
sign, December 1949, page 80. Prac- 
tical analogies demonstrating the rela- 
tion between speed, accuracy and sta- 
bility; basic methods for reducing 
hunting. 


Antihunt Servo Amplifier, February 1950, 
page 114. Thermocouple controls fuel 
to combustion chamber to hold tem- 
perature constant under varying load. 


Transducers—Sensing Elements for Ser- 
vos, April 1950, page 88. Seventeen 
types of sensing units for converting 
position or motion into electrical sig- 

nals for servo operations. 
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Seven Basic Types of Servomechanisin 
Analyzed, May 1950, page 90. Their 
advantages and limitations as control 
systems for mechanical amplification, 
remote positioning, automatic control, 
reaction measurement and pilot control 
service. 


Designing Amplifiers for Servomechan- 
isms, July 1950, page 88. How to ap- 
ply basic antihunt methods to obtain 
desired accuracy, stability and speed 
of response in both reversing-motor 
and clutch-type servos. 


Synchro Controls Feed Tension, July 
1950, page 116. Dual-motor speed 
control for spooling machine controls 
tension and synchronizes motors. 


Parts Machined Automatically, August 
1950, page 114. Computer and servo 
control all operations of a machine 
tool. 


Contour Follower Servo System, August 
1950, page 116. Phototube as sensing 
element guides milling machine from 
scale drawing of part. 


Mechanical and Electrical Factors in 
Servomechanism Design, November 
1950, page 76. Factors often over- 
looked in design that affect dynamic 
performance; antihunt devices no cure- 





all; testing machine to measure servo 
accuracy. 


Servo Measures Drift in Rate, November 
1950, page 126. Instrument developed 
at NBS for rating timepieces. 


Servo Regulates Rectifier Voltage, De- 
cember 1950, page 120. Commercial 
regulated-power source with motor- 
driven tap changer controlled by error 
voltage. 


Precision Motor-Speed Control, January 
1951, page 112. Tachometer voltage 
compared with adjustable standard pro- 
duces error signal controlling thyra- 
trons supplying a d-c motor; holds 
speed to 0.1 per cent. 


Magnetic Amplifier Control for Packaged 
Drive, January 1951, page 115. Gen- 
erator output to drive motor controlled 
by magnetic amplifier holds set speed 
constant. 


Electric Drives with Speed Control, Feb- 
ruary 1951, page 94. Review of vari- 
ous types of regulated (servo) control 
systems using electronic and magnetic 
amplifiers, 


Gear Data Recorder Uses Synchros, Feb- 
ruary 1951, page 234. Two chart 
speeds provided without a gear box. 
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SARE USE OF PLASTICS 


Safety is the overriding consideration in Underwriters’ 


Laboratories’ approach to evaluation of plastics materi- 


als. Policies and test requirements reviewed on wire in- 


sulation, housings, barrier elements, and other parts. 


N MAKING a concise statement of the viewpoint 

of Underwriters’ Laboratories on the use of plas- 

tics materials it should be clearly understood at 
the outset that the sole basis for having a viewpoint or 
opinion at all is that the application is one in which 
safety to life and property from fire and accident 
hazards is involved. If safety is not involved then the 
Laboratories have no concern with the kinds of mate- 
rials used. In discussing our present viewpoint and 
practice in more detail there are four general groups 
into which we can divide the subject: 

Wires. Wire insulation has always been considered 
as a completely separate application that should not be 
used as a basis for parallel action in the field of rigid 
material applications. Certain concessions to the need 
for flexibility in a cable wire or cord have been made 
with the knowledge that this part of the wiring system 
involves inherent weaknesses that cannot be overcome 
by means feasible with a rigid assembly. For example, 
rubber has long been recognized as a wire insulation 
even though it is combustible and subject to deteriora- 
tion through aging. On the other hand, rubber is 
rarely used in the insulation of fixed parts of elec- 
trical devices. 

In the wire field, polyvinyl chloride was introduced 
as a substitute for rubber insulation in the late thirties. 
The aging and combustibility of the basic material were 
greatly superior to rubber, but the tendency to cold 
flow was a matter of great concern. Improved com- 
pounds and manufacturing techniques have brought 
this material into such general use for building wires 
and flexible cords that any detailed discussion is hardly 
required. 

But there is some interest in reporting here on UL 
experience with an all-thermoplastic, nonmetallic- 
sheathed cable, a product new in this country although 
used in Europe for some years. In that case it was 
felt that a new material intended to replace an existing 
material which had a satisfactory performance record 
should not introduce a hazard through its tendency to 
flow at elevated temperatures caused by abnormal cur- 
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rent in the cable. Even though the aging, flame and 
insulation characteristics of the new material were 
superior, it was felt that they could not balance cable 
failure at current values that might occur in service 
under extreme adverse conditions and a suitable com- 
pound change was made. This weighing of all factors in 
performance of a plastics material against existing 


Testing protective glass panel in a Westinghouse TV 
set. Test engineer is setting off an implosion by 
striking hard blow at the cathode-ray tube. Insert 
shows how the smashed pieces of glass and metal 
were safely contained behind the panel, instead of fly- 
ing out, thus giving adequate protection to the viewer. 
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—the UL Viewpoint 


K. S. GEIGES 


Associate Electrical Engineer 
Underwriters’ Laboratories, Inc. 


knowledge and experience with other materials is part 
of the procedure in arriving at the UL viewpoint under 
discussion. 

Also in the wire field is the item of appliance wiring 
material with its higher temperature ratings and ten- 
dency toward lesser wall thicknesses. The new plas- 
tics compounds have taken us from 80 C to 90 C then 
to 105 C and there is talk of 125 C wire. Each increase 
in temperature is investigated and in some cases the 
requirements are more severe than the temperature in- 
crease would appear to require. For example, we re- 
quire what has become known as the “hot chisel” test 
on the higher temperature wires since it is known that 
the 80 C wire will not meet the test. Since the experi- 
ence with wires operating up to 80 C is extensive and 
the 105 C type is still largely in the development stage, 
this new test tool is needed to evaluate performance at 
the new level at approximately severe service condition. 

The use of nylon magnet wire as Class B insulation 
is an example of a problem of the moment which calls 
for somewhat different handling. We do not list magnet 
wires, but follow the temperature limits given in AIEE 
Standard No. 1. No data on the effect of aging at Class 
B temperature levels have been made available as yet 
and we would hesitate to make such an investigation 
because of the time required to obtain results. In our 
opinion, sources that have already investigated this use 
should provide the data so that a relatively simple test 
could be made to check performance. 

Housings. In general a housing for electrical appa- 
ratus is decorative, functional or both. Those of a 
purely decorative nature are not of concern to UL 
engineers unless they happen to be of a highly com- 
bustible material thereby introducing additional fire 
hazard. The functional housing generally encloses live 
parts and is tested with the equipment to determine its 
performance under both normal and abnormal test 
conditions.* 


Housings of thermosetting materials have generally 


*See “Flame-Resistant Cellulose Acetate,’’ Carl Sundberg, September 
1948, ELecTRICAL MANUFACTURING. The Editor. 


MAY 1951 





Effect of an implosion ona plastics mask for a TV tube. 

Circles indicate position of shattered pieces and distance 

from set. Drawing made from an actual laboratory photo- 
graph shows relative sizes of glass pieces. 


been recognized for both portable appliances and for 
fixed wiring devices. Housings of thermoplastic mate- 
rials have not been accepted for fixed wiring devices 
because of their combustibility and the relatively low 
softening temperatures of such materials. Thermoplas- 
tic materials have been accepted for portable appliance 
housings wherever the softenir g of the housing material 
would not result in a hazard to the user. Where such 
materials were relied upon to house live parts of 
portable appliances a series of tests was established to 
show that the housing (1) would not soften when 
placed on a steam radiator or other heated surfaces; 
(2) would not be broken by a fall from table height ; 
(3) would not ignite or permit emission of flame or 
molten material under conditions of abnormal operation ; 
and (4) would be self-extinguishing if ignited by an 
electrical failure. Some high-acetyl cellulose acetate 
materials have been found to meet these requirements. 
(Continued on page 226) 
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DESIGN TRENDS AND 


Molding and Extrusion of Teflon 


Molding calls for techniques akin to those 
used in powder metallurgy. Extrusion re- 
quires equipment where 
compacted while still cold. 


the material is 


D. D. JAMES 
Product Specialist 
Field Service Laboratory, Polychemicals Department 
E. I. du Pont de Nemours & Company, Inc. 
LON molding powder* has a tendency to lump 
and stick. When pressed together even by hand, 
the particles stick together to form a lump. Usually 
such lumps cannot be joined, for any slippage between 
lumps in the plane of the joint orients the powder. 
Such orientation prevents adhesion in the preform state 
and causes cracks along this plane after baking. This 
characteristic necessitates the use of special techniques 
in molding and extrusion, somewhat 
techniques used in powder metallurgy. 

Unlike conventional molding compounds, Teflon does 
not become gradually softened as it is heated : but under- 
goes a transition from the normal crystalline state to 
an amorphous gel at 620 F. It is therefore preformed 
at room temperature, sintered above the gel temperature. 
and then cooled. The preforming operation, in which 
powder is screened into the mold, raked to ensure sub- 
sequent uniformity of pressure, and then compressed 
under 2000 psi is illustrated in Fig. 1. 

The loader can be used to screen quickly and with 
uniformity. The molding powder is introduced through 
an opening in the top, and then the hand crank 1s 
turned. The blades break up any lumps and force the 
powder through the screen and into the mold, while a 


similar to the 


* For extended discussion of Tefion and other fluorocarbon resins 
see “Fluorocarbon Resins Appraised,’ in August, September 1950 issues 
of ELectricaL MANUFACTURING. For reprint, see p. 176. 
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Fig. 1—Setup for preforming Teflon molding powder. 
Operation is at room temperature; compression 2000 psi. 
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Fig. 2—Sintering cycle (thin sections) in molding Teflon. 


cap prevents powder from entering the core. Since the 
core is hollow, a uniform heat can be applied to the 
inside and outside of the section being molded during 
the subsequent sintering, or fusing, of the compressed 
particles. This core also promotes more uniform cooling 
of the sintered piece. Thin sections designed with no 
core allow sufficient heat transfer to sinter and cool 
uniformly. 

Usually a weighed charge is used, so that the final 
piece will be of the proper dimensions. The powder is 
compressed to one-fourth its volume during preform- 
ing. This compression makes necessary the use of 
presses with sufficient opening to accommodate the 
longest piece to be molded. Furthermore, mold exten- 
sions are often required during the initial filling. Initial 
preforming can be done in one press and final preform- 
ing in a second press, if desirable. However, once even 
the slightest amount of preforming is done, no more 
powder can be added, as cracks will appear in the 
finished piece between the initial and added charge. 
Automatic pelleting has been used on some small pieces. 

Small pieces made up entirely of thin section are 
removed from their molds and sintered at 700 F for 
4 to 6 hr, depending on the size. When a section 
exceeds 2 in., it is left in its mold, heated for 2 hr 
at 580 F to obtain uniform temperature through the 
piece, brought up to sintering temperature during 
another 2 hr period, and sintered for 8 hr at 700 F. 
Ind caps on the mold: are left free while the mold is 
in the oven, so that the molding is free to expand during 
sintering. (See Fig. 2 for sintering-cycle curve. ) 

Sheets and small pieces (see Fig. 3) can be cooled 
under atmospheric pressure. Larger pieces are generally 
cooled under 2000 psi for 1 to 5 hr, while still in the 
original mold. A water spray is usually applied to the 
outside of the mold for several minutes at the start of 
the cooling cycle. A special press is sometimes desirable 
for removing the cooled piece from the mold. 

For greater dimensional. accuracy small pieces and 
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Fig. 3—Diagram shows post-sintering treatment for var- 
ious types of moldings. 


sheets are sometimes coined while still in the gel state. 
When coining several pieces at the same time, the 
operator must move them from the oven and line them 
up in the press very rapidly, so that the coining press is 
closed before the part cools below the gel state. The 
platens are cored for cold water. While the pressure is 
applied, the pieces are cooled by the platens in 1 to 2 
min. By coining, accuracy of + 0.015 is possible on a 


diameter of 2 in. and +30 thousandths on a length 
of 2% in. Coining procedure cannot be used to change 





Thermostatic Control for Ventilator 
For room cooling at night, an adjustable thermo- 
stat can be set to turn off twin fans when air tem- 
perature drops to the set value. Each fan may be 
reversed by rotating the frame within the housing; | 
a three-speed switch provides a maximum flow of 
3450 cu ft per min, 3 ft from the fan. Developed 
by General Electric Co., Bridgeport, Conn.; for 
portable use as well as casement mounting. 
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the shape of the preform more than slightly, and no 
methods have yet been developed for providing under- 
cuts and for anchoring inserts. 

Exhaust ducts are used at all points where Teflon 
is at elevated temperatures, because near or within 
the gel range, the polymer gives off toxic gases. Very 
small quantities are given off at 480 F, and appreciable 
quantities above 600 F. Ducts should be connected to 
an adequate exhaust fan to draw the fumes outside the 
building. Proper precautions can ensure complete safe 
operating conditions. 

Screw extrusion of Teflon powder is unlike the 
conventional extrusion technique in which plastic is 
heated as it is conveyed forward by the screw. While in 
the gel state, Teflon must not be subjected to mechanical 
working, for this will cause cracking of the finished 
piece. For this reason, the screw is used to compact the 
powder while still cold, and the powder is then forced 
through a die having a long land, in which it is sintered. 
Die temperatures between 700 and 800 F are used, 
depending on the rate of extrusion. A special metering 
hopper is used to overcome the tendency of the powder 
to stick and lump. Prebaked molding powder may be 
used to aid feed in the hopper. Prebaking hardens each 
particle so that the powder is freer-flowing. Extrusion 
rate is determined by the speed of the metering screw 
in the hopper. The extruder barrel is grooved at the 
back in order to obtain a more positive thrust on the 
powder. The extruder screw is generally operated at a 
constant speed of about 5 rpm. 


Dies from 9 to 36 in. long are used, depending on the 
size of rod being extruded. A brake is often applied 
to the rod at the exit to help maintain back pressure. 
Rods can be extruded in a multiple die. Five or six 
54 g-in. rods have been extruded at one time, and even 
three 1-in. rods at a time have been produced. A 2-in. 
extruder will produce a maximum of 45 lb in 24 hr. 
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Essentially the same method is used to produce heavy- 
wall Teflon tubes. 

Another method used to produce rod is by ram extru- 
sion of granular polymer. This is less expensive to set 
up than screw extrusion, and operates at greater rates. 
Since the ram process is a recent development, rod 
under 4-in. in diameter and tubing have not yet been 
made to any extent. Current experimental work indi- 
cates, however, that the ram extrusion process may soon 
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be considered as versatile as screw extrusion. Ram- 
extruded rod is more flexible than screw-extruded rod, 
as it is less oriented during production. Oooo 
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High Emission Electron-Tube Cathode 


Barium-strontium carbonate in molybdenum 
chamber is used as electron emitter. 


eA new thermionic cathode with high emission, good 
reliability and good mechanical strength has been de- 
veloped by the Philips Laboratories in Eindhoven, Hol- 
land, and Irvington, New York, for electron tubes used 
in generating ultra-short waves. The L cathode, as it 
is called, has two basic forms of construction, with many 
possible variations. In its simplest construction, the L 
cathode consists of two chambers shaped from one piece 
of molybdenum. The lower chamber is open at one end 
and contains an insulated {lament for indirect heating. 


A cap of porous tungsten closes the upper chamber 
which contains a tablet of barium-strontium carbonate. 
Supporting rods can be welded to the bottom end of 
the cathode for mounting. The flat circular emitting 
surface of this design makes it suitable for klystrons, 
disk-seal diodes and triodes, cathode-ray tubes and 


iconoscopes. The second basic form of the L cathode 


has a cylindrical emitting surface suitable for use in 
magnetrons. It likewise is divided into two chambers, 
that containing the barium-strontium carbonate being 
connected with the outside only by a jacket of porous 
tungsten. 

Smooth emitting surface of the L cathode gives 


Miniaturizing the Walkie-Talkie 


EW walkie-talkie designed by 
RCA Engineering Products Dept. 


lash gear train, with antenna tuning 
components operated by the mechanism. 


to Signal Corps specifications is half 
the size and weight of the previous 
model with twice the range and in- 
creased selectivity. Subminiature tubes 
are used throughout with the single 
exception of a miniature power out- 
put tube. Miniature i-f transformers are 
expendable The r-f, 
and oscillator circuits are in plug-in 


capsules. mixer 


subassemblies, each consisting of a 
coil, capacitors, resistors, subminiature 
tube and socket. The i-f amplifier sub- 
assemblies are hermetically sealed in 


cans %4 in. diam. and 2 in. long. 


Overall dimensions of the transmit- 
ter-receiver unit are 3 in. deep, 9% in. 
high, 10% in. wide; weight is only 9 
lb. Entire including _bat- 
tery power supply weighs 25 lb. Provi- 
sion is made for unattended relay oper- 


equipment 


ation by interconnecting two sets. 


Cases are waterproof and held to- 
gether by spring clamps. All controls 
are located on a cast aluminum panel. 
Tuning knob simultaneously adjusts 
transmitting and circuits. 


Dial-drive mechanism is an antiback- 


receiving 


Dial inside the case is visible through 
a lens on the panel. Two crystal-con- 
trolled oscillators provide a calibration 
circuit giving a signal at every mega- 
cycle point on the dial. 

Receiver uses a superheterodyne cir- 
cuit for reception of FM voice signals 
over a VHF range. Transmitter has an 
output of about 1 watt giving a normal 
range of 5 miles. 


Transmitter-receiver unit is smaller than a 

cigar box; uses 14 subminiature tubes, all in 

plug-in subassemblies; i-f amplifier and dis- 

criminator are hermetically sealed in cans 
(at top). 


New walkie-talkie set is half the size and 
weight but has twice the range of the former 
model. Depth is only 3 in. overall. 


Miniaturization of gang condenser is typical 
of greater compactness achieved in design 
of all components. 
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strength and protects it from damage while being 
mounted. No particles peel off under the influence of 
electrostatic forces of attraction. Also, the L cathode 
emitting surface can easily be made perfectly flat and 
exactly to given dimensions, within tolerances of a 
few microns. 

After mounting in a tube, the L cathode is activated 
by heating in a vacuum, first to a temperature of around 
1100 C. The barium-strontium carbonate gives off 
carbon dioxide and is converted into barium-strontium 
oxide. After the carbon dioxide that escapes through 
the porous tungsten wall has been pumped off, higher 
temperatures are applied to the cathode which begins 
to emit electrons thermally. The cathode is ready for 
use when the emission reaches an almost constant value. 

In comparing the temperature required to obtain a 


given saturation emission, the L cathode occupies a 
place between the oxide-coated cathode and the thori- 
ated-tungsten cathode. The temperature range within 
which the L cathode can be worked with a useful emis- 
sion and a reasonable life is 900 to 1350 C, as compared 
with 700 to 900 C for the oxide-coated cathode. At 
1000 to 1100 C, life of the L cathode is thousands of 
hours, at 1250 C is hundreds of hours and even at 1350 
C, it is appreciable. The L cathode is not adversely 
affected by electrostatic forces encountered in high 
voltage operations. It easily recovers after a possible 
poisoning by oxygen or other gases and after a bom- 
bardment by high velocity gas ions. Also it can well 
withstand electron bombardment of sufficient intensity 
to cause considerable secondary electron emission to 


take place. ooo 


Insulation at High Temperature 


Short-time life at elevated temperature does 
not follow 10-deg rule. 


Design of electrical apparatus for modern military 
equipment places more stringent requirements on in- 
sulating materials. To improve the performance of 
electrical equipment without increasing its weight, 
size, or cost, required that high-temperature insula- 
tions be developed or that present installations be 
worked nearer their maximum service life. Guided 
missiles and rockets with very short life accentuate 
these requirements. 

Although designers of electrical apparatus have iong 
recognized the influence of operating temperatures on 
insulation life, previous work has been limited to the 
long-life properties of insulation where the “10-deg”’ 
rule applies. This rule states that the thermal life of 
insulation is halved for each increase of 10 C or doubled 





Camshaft for this British screw machine is 
separately powered by a %-hp motor, interlocked 
through the control system to start only when 2-hp 


headstock motor is running. 
DCMT Sales Corp., New York. 


Imported through 
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In this accelerated life-test stand, effects of tempera- 
ture, dielectric and mechanical stress were independently 
measured on 20 coils under conditions simulating motor 
winding service. Asbestos covering (partially removed 
to show coil mounting) minimized temperature gradients. 


for each decrease of 10 C. The rule is useful within 
reasonable limits of temperature spread, but data on 
aging characteristics of insulation at life periods below 
1000 hr was lacking. 

By using specimen coils wound and mounted to 
simulate conditions in motor windings, the Naval Re- 
search Laboratory has developed a procedure for 
determining short-time aging characteristics of insula- 
tion as affected by temperature, dielectric and me- 
chanical stresses, and contaminants. Using a test setup 
such as shown here, aging characteristics have been ob- 
tained for Class A insulation which indicate that the 
‘“10-deg” rule is inapplicable below 1000-hr life. 

Specimen coils were prepared by winding a transite 
coil form with 100 ft of No. 26 AWG Class A insulated 
copper wire at a winding tension of 8 oz. A 2-ft 
length of the same wire, wound bi-filarly with the 
coil wire at its physical center, was used for applying 
a dielectric stress to the insulation to detect insulation 
failure, and as a means of determining the temperature 
of the coil in the area of failure by resistance rise. 
Leads 4 in. long were brought from each of the two 
coils; at less than 1@ in. from the coil form on each 
dielectric wire another 4-in. lead was attached. These 
leads served as current and potential leads for use 
with a Kelvin bridge, the main coil leads being used for 


115 














G 





N 7, 2@2@°@¢ 8 8 Ss 





heating. Twenty coils were assembled on a_ holder 
mounted on a vibration table. Passing current through 
the coil was chosen as a more practical heating method 
than the use of an oven since the elevated temperatures 
of the oven would deteriorate the instrumentation 
wiring. 

Each of the 20 coils on the test stand was provided 
with current control, dielectric potential, resistance 
rise measurement, and a failure detector. All coils 
were paralleled on a 25-volt d-c bus, with a rheostat 
in series with each coil. The resistance rise of the 
individual dielectric wires was measured on a Kelvin 
bridge switched from one coil to another by two 
rotary, double-pole switches. A potential stress of 25 






Solenoid-operated pump designed for 5000- 
hr life delivers 30 gph with 7 watts input. 


O obtain longer life and greater durability in an 
electric fuel pump, complete elimination of the usuai 
diaphragm was desired along with freedom from serv- 
icing of contacts. These objectives were met in a new 
solenoid fuel pump developed by the Eclipse Machine 
Division of Bendix Aviation. Pumping action is ob- 

































































Hollow core inside brass sleeve is drawn down by coil and 
releases magnet which opens tungsten contacts, Annular 
space between sleeve and case is evacuated and filled 
with helium to eliminate oxidation of the contacts. 
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Fuel Pump Hermetically Sealed 
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volts rms. was placed between the negative d-c bus and 
each dielectric wire, this voltage being the maximum 
encountered in the design of low-voltage aircraft motors. 
A fuse in each line between the dielectric wire and the 
25-volt source plus a recorder in series with a circuit 
sampling synchronous switch indicated time of coil 
failure. The coils were sampled for failure every half 
hour or hour, depending on the expected life of in- 
sulation. 

By using this method and procedure, the aging 
characteristics of Class A, Type HF insulation was 
obtained for the temperature range of 200 to 290 C. 
Insulation life of individual coils ranged from 650 hr 
at 200 C to 13 hr at 290 C. Ooo 





tained by displacement of a hollow solenoid core; 
travel of the core is sensed by a permanent magnet 
through the brass wall of the cylinder to open the coil 
circuit. Hermetic sealing of the coil and contact chamber 
contributes to contact life. 

As shown in the cutaway view at left, the pump 
consists of a brass cylinder at the bottom of which is 
a plummet valve (hidden in the illustration by the re- 
movable end cap). Inside the brass cylinder is a freely 
fitted hollow steel core or plunger with another plummet 
valve at its lower end. When the plunger moves axially 
these valves operate in the manner of a common lift 
pump. 

At rest the plunger extends beyond its coil which 
surrounds the brass cylinder. When the coil is ener- 
gized, the plunger is drawn down into the coil com- 
pressing the return spring shown, and fluid flows up 
through the hollow core. After about *¢ in. travel the 
circuit is interrupted and the spring lifts the plunger 
forcing liquid out at top and drawing more into the 
lower chamber. 

This construction makes it possible to seal the an- 
nular space between the brass cylinder and the case 
enclosing the coil, contacts and interrupting system. 
This space is evacuated and filled with helium which 
eliminates oxidation of the tungsten contacts. Pitting 
or material transfer is minimized by resistance shunted 


Vew solenoid-operated fuel 
pump is designed with coil 
and contacts within a her- 
metically sealed chamber 
to increase contact life. 
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BY USING PHILLIPS SCREWS on your product, you prove on sight 
that you use extra care in manufacture. The public knows that X 
marks the spot — the identifying X formed by the cross-recess on 
the head of every Phillips Screw. It is the mark of extra quality. 


These screws — wood, machine or tapping — add structural 
strength, set up tighter, resist the loosening effect of vibration. They 
are speedier—and cost saving because they save time, work, money. 
They start faster, eliminate driver skids, damaged parts, split screw 
heads. They make good workers out of green help — fast! 


Be sure to include Phillips Cross-Recessed-Head Screws in your 
specifications. 


& marks the spot... the mark of extra quality 


AMERICAN SCREW CO. * THE BLAKE & JOHNSON CO. * CAMCAR SCREW & MFG. CORP. 
CENTRAL SCREW CO. * CONTINENTAL SCREW CO. * ELCO TOOL & SCREW CORP. 
GREAT LAKES SCREW CORP. * THE H. M. HARPER CO. * NATIONAL LOCK CO. * PARKER-KALON CORP. 
PHEOLL MANUFACTURING CO. * ROCKFORD SCREW PRODUCTS CO. * SCOVILL MANUFACTURING CO. 
SHAKEPROOF INC. * THE SOUTHINGTON HOWE. MFG. CO. * WALES-BEECH CORP. 
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across the coil to reduce the induced voltage. These fac- 
tors result in a conservative rating of 5000 hr life. 

Interruption of the circuit from movement of the 
core is obtained by an alnico magnet on a yoke which is 
freely pivoted. The magnet is so positioned that the core 
at rest attracts the magnet through the 0.015 in. wall of 
the brass cylinder, and the contacts are held closed. As 
the core is drawn down by solenoid action the attrac- 
tive force of the magnet for the core decreases and the 
added field set up by the coil combines to pull the mag- 
net away from the core, rocking the yoke and opening 
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the contacts, which starts a new cycle. 

Another alnico magnet in the removable sediment 
bowl traps magnetic material in incoming fuel. A 200- 
mesh screen traps larger particles of foreign matter ; 
clearances between plunger and cylinder are large 
enough to pass material that gets through the screen. 
With only 7 watts input free fuel delivery is 30 gph 
and the pump will deliver to about 5 gph at 4 psi; 
maximum pressure at no delivery on standard pumps 1s 
about 41% psi. The electrical terminal is of waterproof 
design; pump weighs only 134 Ib. 


High-Speed D-C Amplifier 


Deflection of galvanometer with 200-ke field 
imposed on permanent-magnet field converts 
d-e to a-c for precise high-gain magnification. 


FREDERICK Y. MASSON 
Electronic Research 
Weston Electrical Instrument Corporation 

ERVOMECHANISM systems comprising a_net- 

work loop of error conversion, amplification, phased 
rectification and degenerative feedback to cancel the 
error are extensively used with d-c amplification in 
many measurement processes. The most effective meth- 
od of d-c amplification for measurement purposes is 
preliminary conversion to alternating current and am- 
plification as a-c. The resolution sensitivity of an a-c 
amplifier is, in good practice, limited only by fundamen- 
tal noise levels, and conductive decoupling allows greater 
circuit flexibility for d-c feedback. 

Performance of such systems is largely contingent 
upon the characteristics of the sensitive converter. 
Among several methods in contemporary use, the one 
most suitable is determined by the application require- 
ments but in general the functional objectives are : 

1. Conversion should be efficient at levels low enough 
to maintain an adequate feedback ratio. 
Converting device should not introduce spurious 
components to the input. 

Device should not be subject to excessive drift in 
terms of input level. 

Frequency of conversion should be sufficiently high 
for good resolution sensitivity in terms of differ- 
ential time. (Contemporary devices limited to 
audio frequencies are probably most deficient in 
this objective. ) 

In closed feedback systems the feedback period must 
be made long with respect to the modulation period, 
usually by peaking the amplifier to avoid oscillation 
around the circuit loop or a step-function response. The 
overall system will then have a phase velocity insuffi- 
cient for many requirements, or will be objectionable in 
applications where complicating corrective measures are 
admissible. Also, amplifier problems are aided by using 
a frequency above the range of power frequency hum, 
power rectifier harmonics and microphonic impulses. 

In a new method of d-c amplification employed’ in 
the Weston Inductronic galvanometer, Fig. 1, feedback 
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Fig. 1—Conversion element in the Weston inductronic d-c 

amplifier is ‘a permanent-magnet galvanometer on which 

a 200-ke field is imposed. Alternating current induced in 

the galvanometer coil is proportional to deflection caused 
by d-c current through the coil. 


periods in the millisecond region are readily obtainable. 
The induction galvanometer which is the heart of the 
system is a sensitive d-c to a-c converter having an ad- 
vantage of high operating frequency. It has an inher- 
ently high conversion gain, of 10° on an energy basis, 
and delivers a high amplifier input level. 

The amplifying system is essentially an automatic 
potentiometer wherein an output current is maintained 
in balance against the input through a resistor network 
determining the ratio of output to input. The output 
current is derived by amplification of unbalance error, 
to automatically resolve the error by continuously bal- 
ancing the output current against the input. With a high 
gain in the amplification’ or error unbalance the accu- 
racy of amplification ratio is dependent almost entirely 
upon the adjustment of the resistor network and sub- 
stantially independent of the gain of the error amplifier. 

Unbalance error is converted into alternating current 
by means of the induction galvanometer, amplified and 
phase rectified back to d-c for balance against the input, 
as shown in the block diagram, Fig. 2. The amplifier sec- 
tion and discriminating rectifier operate on a frequency- 
shift principle. 

The induction galvanometer is a permanent-magnet 
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oO peacetime boats of commerce and travel—on 
warcraft—Guardian Relays play major control 
roles, ranging from Marine radio to navy aircraft. 












A.N.CONNECTOR PLUG The Series 335 D.C. approved Guardian Relay shown 
HERMETIC SEALED above is typical of Guardian units built to rigorous 
ne tienians aviation standards. Meets the 10-G Vibration Test 


and the Mil-R-6106. Generous coil winding area 
permits single winding up to 15,000 ohms. Parallel G UA R D IA N 
and double windings available. 


The Series 335 D.C. approved Guardian Relay packs loads 
of power over a wide operating range, withstands moisture, 
salt air, temperature changes, dust, vibration and impact. 
Available in standard open model or with A.N. Connector 


Plug, Octal Plug and Lug Header hermetic seal containers. 


NEW CATALOG on Hermetically Sealed Guardian Relays with various containers is yours for the asking, cost-free. 
= "reap . é 
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Series 210 A.C.—215 D.C. Series 220 A.C. Series 595 D.C, 


WRITE OR WIRE... FREE CATALOG, SPECIFIC RECOMMENDATIONS, NO OBLIGATION. 


GUARDIAN (WELECTRIC 


1627-F W. WALNUT STREET CHICAGO 12, ILLINOIS 
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GAL. FIELD EXCITATION (200KC) 


0-C/a-C CONVERTER 
(MOD.1401 IND.GAL.) 


—> ° 


OSCILLATING 
AMPLIFIER 


PRE-AMPLIFIER 
(V-l101A) 


(V-101B,V-102) 


ERROR 
DIFFERENCE 


D-C FEEDBACK 
NETWORK 


(RANGE STD.) 


BLOCK DIAGRAM OF INDUCTRONIC SYSTEM 


movable-coil instrument equipped with an a-c field cuil 
and magnetic structure for injection of high-frequency 
magnetic flux into the permanent-magnetic field. When 
the movable coil is deflected from its normal center-zero 
position by d-c current, the coil couples proportionally 
to the a-c field component, inducing an a-c potential in 
the coil proportional to the d-c current. This action 
derives energy from the field and so has a conversion 
gain rather than the usual percentage efficiency. The 
energy gain is large, at least 10° increase over the d-c 
input energy, eliminating any necessity for further am- 


Fig. 3—Limit-bridge inspection of resistors using the in- 

ductronic amplifier greatly ‘accelerates inspection rate. 

Center-zero instrument indicates error while recorder pro- 
vides a permanent record for quality control. 


REGENERATIVE 
FEEDBACK 
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Fig. 2—Error unbalances are de. 
tected and converted to 200 ke 
potential in the galvanometer, 
and then amplified to provide 
output power for correcting the 
input. Response speed is better 


than 0.1 sec on the lowest 


ranges. 
ed 


FREQUENCY 
DISCRIMINATING 
RECTIFIER 
(V-103) 


OUTPUT 
INSTRUMENT 


plification, and simplifying the electronic section con- 
siderably. The conversion action delivers an a-c poten- 
tial in the order of millivolts upon a coil deflection of 
only a few seconds of angle, making the system very 
responsive to the appearance of error unbalances. The 
operating frequency of field excitation is 200 ke. The 
movable coil is pivoted rather than torsion-suspended 
since pivot friction is effectively eliminated by the 200-ke 
alternating torque. 

In a typical application, shown in Fig. 3, the ampliher 
is used in a production check of precision carbon re- 
sistors. Since the response is faster than 0.1 sec, balance 
is secured instantly, and an operator can check far more 
resistors in a given time than with an amplifier having 
a slower response period. 

In the application shown, a recorder is connected in 
series with an 0-1 ma center-zero instrument. The re- 
corder provides a daily record for quality control, while 
the instrument serves as a null indicator for the opera- 
tor. The amplifier supplies sufficient power to directly 
drive a simple d-c movable coil tvpe of recorder without 
any additional amplification. Damping if required 1s 
provided by a small plug-in unit between the range 
standard and the range standard socket. 

To minimize service maintenance, all electronic com- 
ponents are operated well below recommended values. 
Paper capacitors are used in place of the cheaper elec- 
trolytic type. Electronic tubes and all other electronic 
components used are standard types and require no 


selection. ooo 


New Spark Chronograph and Chronoscope 


Time differences as small as 20 millionths 
of a second are recorded in a new precision 
time keeping system developed at NBS. 


To check stability of oscillators and frequency divid- 
ers, and rapidly rate clocks and chronometers, a special 
recorder developed at the National Bureau of Stand- 
ards compares time differences from two sources. In 
the chronograph at left in the illustration, a spark dis- 
charge on a waxed-paper strip records differences to 
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1.0 millisec; a companion chronoscope at right uses a 
cathode-ray tube increasing resolution to 0.02 millisec. 

The spark chronograph includes a single-turn helix 
wound on a rotating drum driven by a synchronous 
motor. Beneath the drum is an insulated knife edge 
over which a strip of waxed paper slowly passes. 
A high-voltage pulse causes a spark to jump from the 
knife edge to the nearest point of the helix, perforating 
the paper, melting the wax, and thus leaving a per- 
manent record. The motor driving the drum supplied 
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by subfrequencies from a_ standard oscillator while 
the high-voltage pulse is controlled by the clock being 
rated. If the drum-control frequency is equal to the 
spark-control frequency, the record on the waxed paper 
will be a straight line running vertically up the chart. 
With a difference in frequencies, the record will slope 
to the right if the clock controlling the spark 1s 


Helix rotated by a syn- 
chronous 
trolled by one clock, and 
a spark discharge from 
another one records rela- 
tive rate to 1 millisec on 
the chronograph shown 
at right. Oscilloscope in 
the equipment, extreme 
right, has a 
sweep driven by one 
clock with markers every 
0.1 millisec; timing mark 
is from a second clock. 


motor con- 


eevee eee 


circular 


slower. 





running faster, or to the left if the clock is running 


The rotating drum is made of stainless steel; a 
helical groove is cut into its surface, and a steel spline 


is soldered into this groove. The synchronous motor 


some method is 


drives the drum at a rate of 10 revolutions per sec, 
causing the helix to cover a time interval of 0.1 sec per 
sweep. With a drum 5 in. long, 0.001 sec is 0.05 in. 
across the paper chart; values are easily interpolated to 
the nearest millisecond. 

Because the drum rotates at 10 revolutions per sec, 
needed to indicate in 


which _ tenth 





Magnetic Amplifiers for Motor Control 


In a continuing program of reporting 
developments in this new and growing 
field, the following articles have appeared 
in earlier issues of ELECTRICAL 
MANUFACTURING. 

Most of these feature articles were 
included in the editorial reprint service, 
and some are still available as this issue 
goes to press. Consult the listing under 
“Feature Article Reprints” on page 176. 
Single copies of available reprints may 
be secured without charge by using one 
of the postpaid return cards included 
in the Reader Inquiry Facility on page 
171 in this issue. 

New Core Materials Widen Scope of Sat- 
urable Reactors, September 1948, page 
126. Report on symposium on mag- 
netic materials sponsored by Naval 
Ordnance Laboratory in Washington, 
June 15, 1948. New magnetic mate- 
rials for improved performance of 
power controls in servo amplifiers and 
other applications. 

Electrical vs Mechanical Control for Arc 
Welders, January 1949, page 82. Com- 
bination of transformer and saturable 
reactor gives higher starting current, 
design simplicity and remote control 
from a simple rheostat. Reprinted by 
Harnischfeger Corporation, Milwaukee, 
Wis. 


Contour Controls on a Car Wheel Boring 
Mill, February 1949,. page 88. Satur- 
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able reactors are key elements in a 
phase-shift control, the heart of this 


automatic contour-following system. 
Reprinted by The Cincinnati Planer 
Co., Fond du Lac, Wis. 

Some Limitations of Electron Tubes, 
March 1949, page 88. Alternate 
methods, including the magnetic am- 
plifier, for motor control. 

Saturable Reactor Regulates Rectifier 
Voltage, March 1949, page 114. Out- 
put-voltage control system for selenium 
rectifier designed for railway telegraph 
service. Reprinted by Fansteel Metal- 
lurgical Corp., North Chicago, IIl. 

Adjustable Voltage Drives, June 1949, 
page 106. Magnetic amplifier control 
for metallic rectifiers is employed in 
adjustable-speed d-c drives and battery 
chargers. 

Adjustable-Speed Drives—Three Control 
Systems, July 1949, page 82. Com- 
parison of magnetic amplifier with 
multiple-field generator and electronic 
control for closed-loop regulation. 

Saturable Reactors Solve Heat Control 
Problem, February 1950, page 100. 
Two-stage system developed for rapid, 
precise control of power input to fluid 
resistance heater. 

Saturable Reactor Control for Battery 
Charger, May 1950, page 128. Three- 
phase control for rectifier. 

Saturable Reactors Regulate X-ray Tube 
Output, June 1950, page 92. Stabiliza- 








tion system using “Master-slave”  cir- 
cuits keeps output of two tubes the 
same within 0.25 per cent. 

Printing Press Control with Magnetic 
Amplifier, August 1950, page 83. Sat- 
urable reactor phase-shift device con- 
trols d-c motors to give speeds from 
inching to basic for nine 40-hp motors 
mechanically coupled to operate in 
parallel. 

Magnetic Amplifier Control for Pack- 
aged Drive, January 1951, page 115. 
Speed regulation on adjustable-speed 
drive obtained by amplified feedback 
of armature current. 

Applying Magnetic Amplifiers—Ratings 
and Performance Data for Simple Sat- 
urable Reactors, March 1951, page 94. 
Effect of load resistance, power factor, 
control ampere-turns and range, line 
voltage and frequency; selecting the 
best combination of rating, power gain 
and core material.* 

Applying Magnetic Amplifiers—Modes of 
Operation for Simple Saturable Reac- 
tors, April 1951, page 112. Propor- 
tional saturation and exciting-current 
regions of operation; limitations of pos- 
sible magnetic arrangements and elec- 
trical circuits.° 

Upon publication of the third and conclud- 
ing article in this series, a combined reprint 
including all three articles will be prepared; 


announcement will be made in ‘Feature Article 
Reprints” listing when reprint is ready. 
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’ sit ' Combining extreme sensitivity with high accuracy and a 6.1 
Ij SENSI lV] y inch scale, Weston Model 622 instruments are ideally suited for 
- precise measurements of potential and current at the very low 
energy levels encountered in nuclear physics, electronics 


e PORTABLE e and electro-chemical research or in general test work. Hand 
calibrated, double pivoted, electrostatically and magnetically 


instruments mann 


These instruments are available as d-c voltmeters, millivolt- 
meters, milliammeters and microammeters; electrolysis volt- 
millivoltmeters and high resistance voltmeters. They are also 
made as thermocouple ammeters, milliammeters, and voltmeters; 
and as a-c rectifier type instruments. For technical data consult 
your Weston Representative, or write Weston Electrical 
Instrument Corporation, 593 Frelinghuysen Avenue, Newark 
5, New Jersey ... manufacturers of Weston and TAGliabue 
instruments. 
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of a second the helix is turning. For this purpose, 
a smaller drum is mounted above the major one and 
is geared down to rotate at a speed one-tenth as 
great, and passes over another knife edge which is 
divided into ten parts. A switch is provided so that 
the high-voltage pulses can be applied to the smaller 
drum and the tenths position noted visually. 

Since the chronograph records only to 0.5 millisec, 
the cathode-ray chronoscope was developed primarily 
as a vernier device. In this instrument, the output 
from a standard crystal clock and frequency divider 
is used to produce a circular sweep with small, fixed 
marker dots on the face of a 3-in. cathode-ray tube. 
A pulse from the clock being rated produces a large 
bright spot on the sweep. By observing the position of 
this spot in relation to the marker dots, relative time 
changes of very small magnitude can be observed 
quickly. By supplying the time base and marker fre- 
quencies from the same frequency dividers that supply 
the chronograph drive, both instruments are locked 
in time phase. 

The circular sweep is obtained by applying 100-cycle 
voltages in phase quadrature to the deflection plates 
of the cathode-ray tube. Thus a 360 deg sweep is 
accomplished in 0.01 sec. The grid of the cathode-ray 
tube is biased below cut-off so that no trace appears 
on the face of the tube except when a positive pulse 
is applied with sufficient amplitude to let the tube 
conduct. A 10-kce signal applied to the grid produces 
a circle composed of 100 dots, each 0.1 millisec apart. 
Reference points are produced by a l-kc sine wave 
shaped to give negative pulses just wide enough 
to blank out every tenth one of the 10-kce dots. Thus 
the cathode-ray tube shows ten groups of nine dots, 
each separated by a blank space. The signal to be 
measured is fed to the chronoscope as a strong positive 
pulse which places an enlarged dot on the face of the 
tube. The entire circular sweep represents 0.01 sec 
while the distance between dots corresponds to an 
interval of 0.1 millisec. By estimating fifths between 
the small dots, the position of the larger dot may be 
determined with sufficient accuracy to measure the 
change to 0.02 millisec in relative time. Oo 0 


Phenolics in Vegetable Peeler 


Rotating tumbler rings and abrasive-covered 
buffers are molded from special compound 
to avoid contaminating vegetables 


Business end of the semiportable electric vegetable 
peeler (Fig. 1) recently introduced by Baker Manufac- 
turing Company, Marine City, Mich., is a revolving 
assembly comprising a series of molded plastics tumbler 
rings and plastics cam segments or buffers on which are 
mounted abrasive strips (Fig. 2). Inside edges of the 
tumbler rings are serrated, the serrations having moder- 
ately fine edges. These break the skin or gently pick 
the outer surface of the vegetable so that it is easily 
removed by the abrasive on the buffers. 


124 


New production pipe and tube bender, designed 
by Wallace Supplies Mfg. Co., Chicago, uses a 2-hp 
motor to supply hydraulic power. Top and base are 
welded to a section of 10 in. pipe which serves as 
a stand and also as the storage tank for hydraulic 


fluid. 


Design problem of major importance was selection 
of a material that would be unaffected by water or 
vegetable acids—in other words, a corrosion-resistant 
material that would minimize possible contamination. 
Solution was to use a special corrosion-proof phenolic 
developed by Durez Plastics & Chemicals, Inc., N. Tona- 


© 


_~*,, 
lm 


1—tElectric vege- 


Fig. 
table pealer utilizes cor- 


rosion-proof plastics 


pealing buffers. 


ee 


Fig. 2—Internal view shows assembly of plastics tumblers 
and abrasive segments on motor-driven shaft. Right, a close- 
up of molded-in serrations and ribs. 


wanda, N. Y. Molding job was handled by Molded 
Products Company, Hazel Park, Mich. 

Pealing machine operates from any 115-volt source; 
(Continued on page 208) 
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for maximum weather resistance, excellent gloss 
and color retention plus stability at 500°F. to 1000°F. 


WRITE FOR LIST 
DOW CORNING 
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NEW COMPONENTS 
and MWA ERIALS 


For additional data on items reviewed here, circle item number on postcard in Reader Inquiry Fa- 
cility, page 171; or write direct to the supplier mentioning ELECTRICAL MANUFACTURING. 


HERMETICALLY SEALED HELICAL POTENTIOMETER 


IPER system of line of hermetically sealed poten- 

tiometers is operated by the shaft through a metallic 
bellows-toggle arrangement. No packing glands or gaskets 
are used. Unit is filled with helium gas under pressure. 
Torque required to turn shaft is 34% oz-in. Can be furnished 
in both 5- and 10-turn styles. Two models are available, 
HS-75 and HS-100. Model HS-75 is rated at 1 watt, con- 
tinuous and has resistance ranges from 50 to 50,000 ohms: 
standard values are 250, 500, 1000, 2500, 5000, 10,000 and 
25,000 for 10-turn units and half these values for 5-turn 
units. Model HS-100 rated at 1% watt continuous, has 
ranges from 100 to 100,000 ohms with standard values of 
500, 1000, 2500, 5000, 10,000, 25,000 and 50,000 ohms for 
10-turn units and half these values for 5-turn units. 
Tolerances on both models are available to 0.5 per 
cent overall resistance and +0.1 per cent linearity; stand- 
ard tolerance is +5 per cent overall resistance and +0.5 
per cent linearity. Potentiometers have no measurable 
change in leakage resistance or operating characteristics 
when subjected to the 30-day moisture resistance test ac- 


DUCTILE BISMUTH WIRE NOW 


UCCESSFUL production of bismuth wire, ductile 
enough to wind on its own diameter at room tempera- 
ture, offers new possibilities of development in the control 
and instrument fields. While possessing only moderate ten- 
sile strength, it will not age-harden or disintegrate with 


Field 
Strength 


Gauss —192 —100 —37 

0 40 0.60 0.70 0.88 
2000 16 87 86 0.96 
1000 2:32 35 .20 1.10 
6000 00 06 .60 .29 
8000 5.90 .88 .00 50 
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cording to JAN-M-745. Leads are brought out through 
Stupakotf Type 95-1048 terminals which are soldered in 
place. Brass case is finshed in gray lacquer. Nickel-plated 
shaft is % x 4% in. diam. Case dimensions for a 10-turn 
Model HS-75 are 26 x 34 in. diam. Van Dyke Instruments, 
Inc., P. O. Box 355, St. Petersburg 1, Fla. 


r furtner ntormatior circle No. 1 or Reader 


AVAILABLE 


time and can be used in coils, transformers, non-inductive 
prods, etc. Most important characteristic of bismuth wire 
is its resistance change in a magnetic field. Between the 
values of 2000 and 35,000 gauss, the proportionate response 
is approximately 214 per cent at 18 deg C. From 300 to 


Proportional Electrical Resistance of Bismuth Wire—Temperature in deg C 
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hg In buying molded plastics, the most important factor today is your 
choice of plastics molder. It’s well to bear in mind that the success of 
your product may depend upon his engineering skill, his knowledge and 
experience, and his production ability and facilities. 


Fortunately there are several molders who can meet every requirement to 
the fullest. But... when you're ready to make your choice, be sure to get 
the answers to these questions: 


1 Has he had many years experience in handling all phases of 
A . . 
¥ plastics molding? 


2 Has he a highly successful record in the handling of Government 
Y =* defense contracts? 


v 3 Does he provide a complete service and assume undivided respon- 
* sibility for engineering, designing, mold-making, molding and 
finishing? 


7vw74 Are these services performed within his own organization and 
* under his own supervision and control? 


o 5. Does he have a capable and experienced engineering staff? 


v6 Can he provide the molding method best suited to your job, 
* whether it calls for compression, injection or transfer molding? 


Ya 7 Has he the correct size and type of equipment to handle your job 
* most efficiently and economically in the volume you require? 


af 3 Does he have a reputation among discriminating buyers for doing 
* even the toughest jobs well and making on-time deliveries? 


If he can answer all these questions in the affirmative he should qualify as a 
dependable source of supply. 


As for ourselves, we'd like to have you ask us these questions. Or, better 
yet, let us send you a copy of our booklet which answers each one with an 
emphatic “YES”. It includes intimate views in our 3/2 acre plant... intro- 
duces you to our staff of seasoned engineers . . . gives you an idea of the 
tremendous scope and extent of our facilities . . . tells a bit about our 30 
years of experience in plastics . . . and explains, perhaps, why we have 
achieved the enviable position we now occupy in the industry. Just ask for 
Booklet 163-A. There’s no obligation. 


CHICAGO 


a O a B 3 8 1024 N. Kolmar Ave., Chicago 51, Illinois 
PRODUCTS 


CORPORATION COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS. 
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2000, the proportionate response is less, although sensitive 
enough for electrical instrumentation. Suggested uses in- 
clude current and voltage control instruments for X-ray, 
radio, television, electronic calculators and similar applica- 
tions that require automatic control. Another characteristic 
of bismuth wire, voltage change due to Hall effect, makes 
it suitable for alarm systems, signals, and instruments for 
measuring weak and strong magnetic fields. Other possible 
applications include its use as a variable rectifier and as a 
kot and cold junction for instrumentation and refrigeration. 
In thermocouple applications, bismuth wire gives —69 
microvolts per deg C change against platinum from 0 to 
100 deg C. Fitzpatrick Electric Supply Co., 444 Irwin a 
Wood, Muskegon, Mich. 


For further information, circle No. 2 on Reader Inquiry Facility page 


PRESSURE-SENSITIVE FELT 


May be applied instantaneously, and will adhere securely 
to wood, metal, plastic, glass, china or any other clean sur- 
face under finger pressure. Material is self-adhesive, 1/16 
in. thick, and is supplied in tapes and strips (Feltape) and 
in disks (Feltdots), washers and special shapes. Felt is 
70 per cent wool and dark brown in color. Feltape is pro- 
duced in widths from % to 6 in. in % in. multiples. Felt- 
dots are made in standard disks or round spots in diameters 
of % and ¥& in. Special shapes can be die cut to specitica- 
tions. Typical applications are as separators, silencers, vi- 
bration, sound and electrical insulation, rattle control, in- 
strument parts and product bases. J. B. Dawn Products, 
3905 W. 64 St., Chicago. 


For further information, 
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circle No. 3 on Reader Inquiry Facility page 17] 


SEQUENCE TIMING CONTROL 


Designed to control a series of circuits within close lim- 
its with each circuit individually adjustable with respect 
to every other circuit, sequence timing control has overall 
timing range between 5 sec and any given number of hours. 





Minimum time interval for an individual switch cycle is 
approximately 0.25 sec. Individual contact assemblies are 
attached to aluminum castings which are moved by means 
of adjusting screws. Contacts are operated from the sides 
of the cams which are of uniform motion design to insure 
accurate individual circuit adjustments. By shifting the 
contacts laterally, either a smaller or larger portion of the 
cams can be engaged. Adjusting screws may be designed 
to extend outside a small panel box holding the assembly 
so that each circuit can be varied in respect to time by an 
external adjustment. Standard models are supplied with 
five circuits and can be furnished with a built-in motor 
to drive the bank of cams. In some models, the cam shaft 
assembly can be .attached directly to a shaft extended 
from the product on which the timer is used. Contact 
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ratings are 10 amp at 115 volts a-c. Dimensions are 2 7/16 
x 27/16 x 6 5/16 in. Timing Devices Co., P.O. Box 775, 
Springfield, Mass. 


For further information, circle Ne. 4 on Reader Inquiry Facility page 17) 


TAPE WOUND CORES 


Line of high-permeability tape wound cores is designed 
for use in magnetic amplifiers, mechanical rectifiers, digital 
and analog computers and other special applications, 
Cores can be furnished in any of the commercially avail- 
able magnetic materials, including Orthonol, MuMetal, 
HyMu 80, Armco 48, AEM 4750 and the Permalloys, and 





are available in a range of sizes and shapes to meet vary- 
ing design specifications. Size most commonly used in 
magnetic amplifier applications is 1 x 1% x \% in. with 
0.001, 0.002 or 0.006 in. tape thicknesses. Core shapes in- 
clude torroidal and figure-eight types. Cut cores can also 
be furnished for use in pulse transformers and video trans- 
formers. Phenolic resin boxes are used to encase the cores 
for protection from strains due to winding, vibration or 
shock. A line of small, ultra-thin material cores, wound on 
ceramic bobbins, is also available. These cores are designed 
for applications requiring high permeability at high fre- 
quencies. The core material is 0.00025 in. thick and is 
available in Armco 48 alloy and 4-79 Moly-Permalloy. 
Cores can be matched according to design specifications. 
Magnetics, Inc., P.O. Box 761, Butler, Pa. 

For further information, circle No. 5 « 
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HERMETICALLY-SEALED PLUGS 


Line of rubber sealed plugs for use on aircraft relays 
and other sealed components will meet military require- 


ments for hermetically sealed fittings with leakage no 





greater than one micron cu ft per hour. Units are supplied 
with special, resilient rubber inserts and conform to 
AND10459 specification under sealed classification Type D. 
Insulators are of polychloroprene rubber with the follow- 
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For FULLEST protection 


against shorted wiring — use NEW T & B Self-Insulated 
m, Sta-Kon Terminals...SAVE AN EXTRA INSULATING OPERATION 























NOW. ..end the risk of shorts between closely- 
mounted terminals—and do it the quick, economical 
way—by using T & B Self-Insulated Sta-Kon Terminals. 


Metallic portion of these new components retains all 
the proved-over-the-years advantages of the Sta-Kon 
design—high conductivity, low contact resistance, last- 
ingly strong grip on wire. The insulation—a special 
nylon formula which forms an integral part of the 
terminals as shipped and as assembled—absolutely pre- 
vents metal-to-metal contact between adjacent termi- 
nals. Self-Insulated Sta-Kons do away with the need for 
separate insulating sleeves . . . and save an extra 
insulating operation. 


MANY INSULATION PLUSES 


The insulation, selected after exhaustive tests as the 
best material available for severe service, combines 
exceptionally high impact strength with light 
weight. Its mechanical and electrical quali- 

ties are unaffected by installation. It suc- 
cessfully withstands the action of gasoline, 

naphtha, hydraulic fluids, many other 

chemical agents . . . as well as the effects \) 

of high temperatures. 







i 


Insulation is molded for perma- 
nent dimensional accuracy . . . color g 
coded for easy identification . . . trans- 
lucent for visual inspection of assembly. 


SIMPLE, SURE INSTALLATION 


A single operation with Shure Stake 
Tools* simultaneously stakes terminal 
to wire with terrific pressure, and grips call 

the insulation permanently in place. The terminal is on 
the wire to stay; the insulation is on the terminal to stay! 


ENGINEERED RIGHT...DISTRIBUTED RIGHT 


Self-Insulated Sta-Kon Terminals are typical of the 
many T & B quality fittings recently re-designed to give 
you outstanding performance at lowest installed costs. 
Like all T & B fittings, they’re furnished exclusively 
through local T & B distributors under the T&B plan. 





*“SHURE-STAKE HAND TOOLS exert more than 2,000 pounds staking pressure (compared with 800 
pounds for ordinary tools.) Once pressure has been applied, jaws cannot be opened until dies have closed 
all the way home to exert full pressure. Air operated tools also available, in hand-held and bench-mounted types. 


THE THOMAS & BETTS CO. ncoseosarc 


28 Butler Street, Elizabeth 1, New Jersey 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 


Our Field Service Engineers are ready to help you on special fittings problems. Ask your nearest T & B wholesaler to arrange to have one get in touch with you. 
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ing electrical characteristics: Insulation resistance in ex- 
cess of 25,000 megohms at 25 deg C; arc resistance, 60 sec; 
dielectric strength in excess of 250 rms volts per mil thick- 
ness; and leakage 5 x 10-* cc per sec at room temperature. 
Shell dimensions are similar. to the mating portion of 
standard AN3106 units, with provisions for permanently 
mounting to a cam or chassis. Short solder pots are pro- 
vided to afford shortest overall dimensions when mounted 
on a complete assembly. Plugs will mate with standard AN 
connectors having corresponding inserts. Coupling nuts 
may be diecast, rib design, or Dural. Die-cast types are 
standard tinplate finish. Contacts furnished in sizes up to 
No. 8 are AN-type, brass, nonrotating in the insert and 
nonremovable. Cannon Electric Co., 3209 Humboldt St., 
Los Angeles 31. 


For further information, circle No. 6 on Reader Inquiry 


COMPACT MOTOR STARTER 


Across-the-line manual starter, Type ATp15, for 3-phase 
motors up to 10 hp at 380 volts and 13 hp at 500 volts, 
measures 44% x 2% x 3 7/16 in. overall. Design features 
include silver-plated, double-break contacts, 
closed arcing chambers and_ bimetal 


totally en- 
overload control. 


Housing is of molded plastic. Other models in the same 
line include Type CTp15 in an aluminum alloy housing 
designed for steel tube connection or cable-end boxes, and 
Type VTp15 which has an iron front plate for flush mount- 
ing applications. Thermostatic overload protection is pro- 
vided by adjustable bimetal strips with adjusting ranges 
varying from 0.1 to 0.175 amp in the lower rated models to 
9.6 to 15 amp in higher rated models. High rupturing 
capacity eliminates need for protective fuses lower than 
25 amp in units having bimetal strips adjustable to 2.5 
amp. For units having strips adjustable to 15 amp, pro- 
tective fuses need not be lower than 40 amp rating, Am- 
ple space is provided within housings for wiring. Termi- 
nals designed for straight-wire connections eliminate need 
for forming connecting wire ends into eyelets. Charles 
Maier & Co., Schaffhausen, Switzerland, or Felix Keller, 
596 W. Hawthorne Place, Chicago 13. 


For further information, circle No. 7 on Reader Inquiry Facility page 17 


SUBMINIATURE PAPER CAPACITORS 


Line of subminiature metal-encased paper capacitors 
with glass-to-metal solder seal terminals feature various 
mounting arrangements to assist in overcoming vibration 
and shock in military equipment. Units can be supplied 
with threaded-neck, side-stud, or end-stud construction and 
also with vertical and horizontal mounting brackets. Both 
inserted tab and extended foil types are available with either 
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wax or organic polymer (Vitamin Q) impregnant. Char- 
acteristics of wax-impregnated units are: Voltage rating, 
up to and including 400 volts d-c; temperature range, —40 
to +85 deg C; power factor referred to 1000 cps at 25 deg 
C, 2 per cent. Characteristics for Vitamin Q units include: 


Voltage rating, up to and including 1000 volts d-c; tem- 
perature range, —55 to +85 deg C and —55 to +125 deg 
C; power factor referred to 1000 cps at 25 deg C, 1 per cent. 
Capacitance range of these units is 0.001 to 1.00 mf in 
both the standard RMA 20 per cent and 10 per cent tol- 
erance values. Where circuit applications require a closer 
tolerance on the nominal value, units within + 5 per cent 
of rated capacitance may be obtained. Capacitors are fur- 
nished with either insulated section construction or with 
one lead grounded to the case, except in the single lead 
styles where the case serves as one terminal. Dimensions 
range from 11/16 to 2 1/16 in. length x 0.175 to 1.0 in. 
diam. Sprague Electric Co., N. Adams, Mass. 


For further informction, circle No. 8 on Reader Inquiry 


HIGH TEMPERATURE INSULATION 


Made from a reinforced combination of treated glass 
cloth and Johns-Manville Quinorgo 3000, Electro Quin- 
Glas is an abrasion resistant insulating material with im- 
proved dielectric strength plus good heat resistance. As 
class B insulation, it withstands hot-spot temperatures up 
to 130 deg C. Can be supplied in rolls, sheet or tape in 
two standard thicknesses: type 1, 0.0095 in.; type 2, 0.012 
in. Used in dry type transformers as layer insulation. 
Electro-Technical Products Div., Sun Chemical Corp., 
113 E. Centre St., Nutley 10, N. J. 

Re 


jer Inauir 
J0CT JUITY 


For further information, circle No. 9 Facility page 


ELECTRONIC DELAY TIMER 


dt aps 


fie 


Developed to fill both com- 
mercial and military require- 
ments for a fixed time delay 
unit, hermetically sealed elec- 
tronic timer can operate un- 
der the conditions of vibra- 
tion, shock, temperature and 
humidity normally specified 
for military equipment. 
Timer employs a_ balanced- 
type relay as its sole moving 
part, requires no warm-up 
time and is unaffected by 
line voltage and frequency 
variations. Unit is factory preset and can provide a fixed 
time delay of from 0.1 to 10.0 sec or longer as required. 
Timing is accomplished by charging a condenser through 
a resistance from a regulated voltage source. This termi- 
nates with the conduction of a gas-filled tube and results 
in operation of the relay. Timer is instantaneously recycling 
but may be supplied with the delay proportional to the 
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Illustrated: Model BP Single-pole, double throw 15 A., 125 V. A-C 





where size and high rating 
come to terms with cost 


Here’s a new ally for the design engineer in his effort to keep 
quality high and cost low. TYNISWITCH fits in the smallest 
places, yet handles the load of switches much larger and 
more expensive. Thorough laboratory tests have proven its 
dependability and durability at high operating speeds and 
over millions of cycles. 


In its simplified construction, TYNISWITCH introduces new 
principles of switch design that cut costs. High force-to- 
inertia-ratio spring blade inhibits mechanical resonance, en- 
ables high switching rate with positive bounceless closure. 
All these and other features add up to efficient switching 


at low cost. 


CY NISWITCH engineers are fully qualified to work with you 


- on the economical development of your special application 


switches. Write for engineering design sheets. 
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FOR YOUR PANEL 


A WOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—*‘built-in,”’ 
RUGGED 
DEPENDABLE 
LOW IN COST 


@) PATENTED: No. 2,421,321; Cot. No. 521308-997 
WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 































SPRING 7-1300 






bo eiicrest cr: 


for DOMESTIC ELECTRIC APPLIANCES 

e A composite, Inorganic-bonded highly-integrated mica insulat- 

ing material built-up from mica splittings, and approximating 

raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 

Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Engineering service available to help solve your insulating 

problems. Test samples and complete information on request. 

NEW ENGLAND MICA COMPANY 
’ Incorporated 

30 WOERD AVE., WALTHAM, MASSACHUSETTS 
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time between operations for tube warm-up applications. 
Electrical characteristics include: Power supply, 105 to 
125 volts, 360 to 1200 cycles (60 cycle and d-c models also 
available); power consumption, % watt in standby, 4 
watts operated; relay SPDT, rated 1 amp, noninductive. 
Housing is of sheet metal construction 2 5/16 x 2 1/16 x 
3% in. high. G. C. Wilson & Co., 2 N. Passaic Ave., 


| Chatham, N. J. 


For further information, circle No. 10 on Reader Inquiry Facility page 17] 


SPRING-OPERATED SWITCH 


Spring-operated mech- 
anism in Mark-Time Se- 
ries 9100 industrial switch 
is set and wound in 
operation and is free from 
power variations. Ap- 
proved by Underwriters’ 
Laboratories, Inc., switch 
provides automatic make 
or break control after a 
pre-set interval and is rated 
for 5 amp, 125 volt oper- 
ation. Housing is_ fully 
insulated. Terminals of any type can be supplied to meet 
specifications. Designed for center stud mounting, switch 
finds application on washing machines, cooking appliances 
and similar products. Time cycles are available up to 5 
hr. Where required, an audible bell signal can be sup- 
plied. Dimensions are 2 5/16 in. diam x 13¢ in. overall. 
M. H. Rhodes, Inc., 30 Bartholomew Ave., Hartford 6, 
Conn. 

For further information, circle No. 11 
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SUBFRACTIONAL HP MOTOR 


Adaptable for timing devices, aero cameras, sine-wave 
alternators and fan and blower applications in electrical 
equipment, motor type FB1615 is designed for 60-cycle, 
400-cycle or variable-frequency operation, either singte or 
polyphase. Both induction and synchronous types are avail- 
able in ratings from 1/1000 to 1/50 hp continuous duty. 
Silicone insulated types can be supplied for operation in 


ambient temperatures up to 100 C. The motor is de- 





signed to meet all JAN specifications including the en- 
vironmental test 41065 method 31. Dimensions are 134 in. 
OD x 2% in. for standard types; 2 in. OD x 3 in. for 
self-cooled types. Housing is of black anodized aluminum, 
totally enclosed. Motor weight is 16 oz. Atlas Aircraft 
Products Corp., 1 E. 53rd St., New York 22. 

For further information, circle No. 12 on Reader Inquiry Facility page 17! 


SUBMINIATURE VOLUME CONTROL 


Composition-element, subminiature volume control, 
Series 48, is furnished in resistance values up to 3 megohms 
linear and in tapers up to 1 megohm, Unit is housed ina 
vellow, low-loss bakelite case which measures only 5% in. 
diam x 3 in. deep. Two units can be nested together and 
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SELL 
Duels 


@ Immediate quotations on practically all Govern- 
ment, Air Force, and Army-Navy Specifications. 


@® Prompt, dependable help with any problem involv- 
ing application of specification finishes. 


@ Finishes custom-tailored to your requirements. 


THE GLIDDEN COMPANY 


National Headquarters: 11001 Madison Avenue ¢ Cleveland 2, Ohio 


Factories and Sales Offices in: Chicago (Nubian Division), Cleveland, Reading, Pa., Minnea- 
polis, New Orleans, St. Louis, San Francisco. In Canada: The Glidden Company Limited, 
Toronto, Ontario. Sales Offices in: Atlanta, Boston, Detroit, Los Angeles and New York City. 


Glidden 


S (are 





BACKED BY EXPERIENCE GAINED FROM TWO WORLD WARS! 
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held by metal straps for a dual-control combination in ultra- 
compact electronic assemblies. Round or slotted shafts are 
available; also a_ shaft-locking arrangement. Operating 
characteristics include: Power rating, 0.2 watt; tolerance, 


SPECIFY 















PRECISION 
SWITCHES 





+ 30 per cent for standard units, + 20 per cent for spe- 
cials; tapers, linear resistance range 1000 ohms to 5 meg- 
ohms + 25 per cent; taper impedance, 10 per cent re- 
sistance at 50 per cent clockwise rotation; reverse im- 
pedance, 10 per cent resistance at 50 per cent clockwise 
rotation; range, 5000 ohms to 2.5 megohms + 30 per cent 
tolerance; taps, none; operating temperature, ambient 80 
deg. F. Clarostat Mfg. Co., Inc., Dover, N.H. 

For further information, circle No. 13 on Reader Inquiry Facility page 
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AN3217-1 







ELECTRIC COUNTERS 


Two models of electric resettable counters differing 
mainly in size are available, both with 6-digit capacity, 
Smaller Model Y, 134 x 2%6 x 334 in., is for light duty 
applications where readings are taken at close range; oper- 
ates at speeds up to 1000 counts per min. Model CS, 25 






































) THIS BROAD LINE 


of precision, snap-acting switches 
conforming to AN specifications com- 
prises phenolic-cased and aluminum- 
cased units with many different 
actuating means, including leaf 
actuators and a variety of over-travel 
spring plungers. 










x 4%2 x 5 in., has larger numerals and operates at speeds 
ASIER INSTALLATION up to 800 counts per min. Both operate on 110 volt, 60 
cycle. Panel or base mounting. Die-cast zine frame 1s 
of aluminum-cased switches results finished in gray; aluminum covers in brown with polished 
from the Unimax side-opening de- bands. Durant Manufacturing Co., 1929 N. Buffum St, 
sign that lets you mount the case and ee ics ea 0 cs eal tintin 
make all electrical connections with 

the switch outside the housing. 

SUPPLEMENTARY HEAT CONTROL 


CONVERSION LIST No. 105 shows AN num- Model 660 Capaciline may be used to add the equivalent 









bers and corresponding Uni- ot proportioning control to any type of heating equipment 
max numbers for switches with conventional on-off pyrometer control. By anticipating 


listed in our latest catalog. 
Write today for your FREE 
copies of these data. 


the heat transfer lags, inherent in all processes and process 
control systems, it automatically reduces to a minimum 
the magnitude of cyclic temperature variations of a control 
instrument above and below the preset control point, thus 
4 enforcing a straight line control on the heating variable. 
\ U 2 l bad A xX S sd I Li ‘< H Unit employs a simple electrical network and relay circuit 
apeliransatal eatanstindccaties synchronized with the measuring system and controlling 

a Pret vrs 7 NEW YORK 1,N. Y. | circuits: without affecting accuracy of the temperature 

| reading at the control point. In applications such as mold- 
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A new group of resins 
of the Ethoxyline class 
with outstanding 
properties for 

Bonding ... Casting ... Coating 
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Araldite Resins provide a wide range of practical application for simplifying fabricating methods and 
improving results. All of the Araldite Resins harden to form thermosetting compounds without evolution of 
water or volatile matter, and the general result is a resin of high resistance to corrosion with excep- 
tional adhesive properties toward metals, ceramics and other materials and high alkali and acid resistance. 


ARALDITE TYPES | & XV" ARALDITE TYPES 101 & 102°° 








Very high strengths. No pressure needed. 
Wide tolerances of hardening times and 
temperature. Adaptable to soldering 
technique by ‘flame curing”. Bonds well 
to glass, ceramics, aluminum, brass, etc. 


No volatile solvents. Sets in hermetically 
sealed places without shrinkage. Good 
adhesion to glass, metals and plastics. 
Sets at room temperature. Used as a 
china cement. 









*Adaptable to spraying, brushing, or 
dipping techniques. Unaffected by alka- 
lies, most acids and common solvents. 







**Sets without pressure at room tempera- 
ture. Canbe brushed, dipped or sprayed. 





Bonds heat resistant plastics for high 
strength. Type I is relatively inflexible 
and is less suitable for bonding cloth- 
wood, cloth-metal than Type 101. 


Used as a casting resin with low shrink- 
age properties. Sets at room tempera- 
ture. 






**Has been used as an abrasion resistant, 
alcohol and alkali resistant coating. 


‘Similar to Type | but liquid form allows 
easier handling in some cases. 


When mixed with filler used as smooth- 
ing compounds for body work on alumi- 
num plane fuselages and on aluminum 
busses. When filled with wood flour 
used as a shrinkless plastic wood for 
wood filling and finishing. 










High adhesion. Used in making inks for 
glass and melamine plastics. Moisture 
resistance is high. 


‘Type XV can be used in impregnating 
and the manufacture of low pressure 
laminates. 


*Type XV is readily adaptable to seal- 
ing of porous castings of aluminum, 
steel, etc, 


SEND THIS COUPON ... or write us on 
your company letterhead . . . for com- 
plete technical data on the physical 
properties and recommended procedures 
for the successful use of Araldite Resins 
for your own fabricating needs. 


|Gba ™ 



































ARALDITE CASTING RESIN B 









Has been used for bonding glass- 
glass, glass-metal where lower 
curing temperatures than Type | 
were required. 

























Aresin with low shrinkage (0.5-2%) 
Thermosetting High adhesive prop- 
erties towards metal inserts. Very 
good dielectric strength. High acid 
and alkali resistance. ( .7 ft. Ibs/in 
IZOD.) 














ARALDITE 985E 


Bakes with strong adhesion to metals, 
high elasticity and flexibility. Unaffected 
by alkalies, most acids and solvents. 
non-toxic, odorless and tasteless used 
as linings for cans, collapsible tubes and 
corrosion resistant formulations for pro- 
tection of magnesium, castings, etc. 


Araldite 985E has successfully sealed 
porous castings of Diesel engines and 
similar castings in aluminum, magnesium, 
steel, etc. 


Because Araldite Resins are produced in three easy-to-use 
commercial forms, the exceptional properties of these new 
but already extensively applied resins provide fabricators 
seeking new, improved, simplified, time-and-money saving 
bonding, casting and coating mediums, with exceptional 
opportunities to put their ideas to work. 


CIBA COMPANY INC., Plastics Division 
627 Greenwich Street, New York 14, N. Y. 


Please send me without obligation the new Ciba Araldite Resins Technical Bulletin 
We are particularly interested in data on Araldite Resins applications for 
Bonding [] Casting [] Coating () 


Company..cecsecccccecsececccces 


DE iis eee AGLEN WK ORR RSG HENCE CCE REOMOEREES 


® Araldite is Trade Mark of Ciba Company Inc. 


E.M. 














ing and extrusion machines, ovens, furnaces, kilns, pots, 


GET HIGHER PRODUCTION RATES vats, it offers a means for eliminating spoilage and saving 
Lower INSTALLED COSTS WITH fuel. Wheelco Instruments Co., 847 W. Harrison St., Chi- 


cago 7. 


For further information, circle No. 15 on Reader Inquiry Facility page 17) 
HYDENT CONNECTORS 




















SAFETY VALVE 


Air control solenoid valve, de- 


















They're installed with a veloped in cooperation with safety 
wide variety of simple, engineers, is designed to move to 
high-speed installation a safe position on interruption of 
tools designed to your re- air pressure or electrical supply. 


quirements. Elimination of all springs plus use 








; of a clapper-type solenoid contri- 
Bench-mounted, pneumatic bute to the safety features. Major 
Hypress, YIONCP — makes pistons and poppets are tied 'to- 
over 1,000 connections per gether in one unit to assure simul- 
hour; ideal for bench pro- taneous movement. Pilot operating 
duction. Accommodates lever is mounted on needle bearings. 
conductors 22 thru 10. with The valve ordinarily operates with 
single die set. line pressures of 40 to 125 psi, but 













can be designed to work outside 
these limits. It can be in-line or bracket mounted and is 


Portable, 
















umatic Ete ae : 
“na Y8NA nN available in 4 to 1% in. pipe sizes, straightaway or 3-way, 
— light stanton, elley | normally closed or normally open. Current consumption is 
sniteadtion permits fast | 0.56 amp holding and 4.3 amp inrush at 115 volts, 60 cycles. 
e 





| Valve employs only four moving parts and has a rubber- 
cushioned solenoid armature. Use of corrosion-resistant 
materials, hardened wear-rivet inserts in the operating 






fatigue-free operation. 
Installs wide conductor 








range. ; 
ng lever and copper asbestos O-ring gaskets add to the dur- 
FULL DETAILS — WRITE BURNS? ability of the unit. The solenoid protecting cover, hinged 
FOR NYDENT CATALOG to prevent loss, provides easy accessibility and protection 







NEW VORK 54 NEW YORK against dust and water. An opening in the cover permits 
Burndy + New York 54, W.Y.; Burndy Canada Ltd., Toronto 6, Ont.; Western Branch: Vernon 58, Cal manual operation. Groups of valve parts are removable 






as assemblies, simplifying maintenance. Ross Operating 
pete nomad atm — | Valve Co., 120 E. Golden Gate, Detroit 3. 


For further information, circle No. 16 on Reader Inquiry Facility page 17] 











MERCURY CLUTCH COUPLING 


, Used in conjunction with a flexible coupling between 
uo” eae The Swing it and the driven load, Series E mercury clutch provides 
is to satisfactory connection between motor shaft and driven 
shaft without the necessity of maintaining exact alignment. 
Mercury unit is designed especially for installation on the 
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Durakool 
a dependable 






10 YEAR SWITCH 


Steel-clad with mercury to mercury con- 
tacts, the Durakool hydrogen filled switch 
is performing with sensational dependability. 









¥% Millions of contacts without a falter 
% Positive “Make and Break" contact 
action 
% Withstands high temperatures 
%& No deterioration in storage 
%e Seven new models—I to 65 
amperes 
% Smaller in size, increased ca- 

























shafts of integral hp motors up to 15 hp rating. Dimen- 
sions on the line of models available range from 4 19/32 
in. OD x 4 9/32 in. overall to 7 5/8 in. OD x 6 29/32 in. 
overall. The Mercury Clutch Div., Automatic Steel Prod- 
| ucts, Inc., 1201 Camden Ave., Canton 6, Ohio. 
For further information, circle No. 17 on Reader Inquiry Facility page 17) 











EXPLOSION-PROOF MINING MOTOR 


“¢Qurakool Totally-enclosed, explosion proof, d-c mining motors, 
os et PR-8200-027, conform to standards approved by the U.S. 
nro aici Bureau of Mines for operation in gassy and dusty atmos- 


; | Distribut : i i 
ke « te perce peraiareanaanal pheres. Design features all-steel construction with one- 


writ ° . 
ee ae Fear ae piece rolled steel frames; pre-lubricated, double-sealed ball 
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Specially processed copper alloys 


with a money-saving grain structure 


Formbrite is a metallurgical development of 
The American Brass Company applied to copper 
alloys, particularly brass. A special rolling or 

‘ drawing process plus a special heat treatment im- 
part a superfine grain structure to the metal. 

Because of its fine grain and hard surface, sub- 
stantial economies can be effected in polishing and 
finishing. Usually only a simple color buff is re- 
quired before plating. 

As a drawing brass in the form of sheet or strip, 
Formbrite is stronger, harder and more resistant 
to scratching and abrasion—yet so ductile that it 
readily withstands deep-drawing operations. 

In the form of rod and wire, Formbrite has 
about the same strength as regular cold heading 


Formbrite is a trademark of The American 
Brass Company designating copper-base 
alloys of exceptionally fine grain, com- 
bining unusual pelishing characteristics 
with good strength and hardness, plus 


excellent ductility. 
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wire—with good ductility. It is ideal for rivets, 
wood and machine screws and upset products 
generally. A minimum tumble cleans and polishes 
Formbrite fastenings. 

Formbrite is beyond the experimental stage. 
Millions of pounds have been made, sold and 
satisfactorily fabricated and finished. It costs no 
more than standard drawing or cold heading brass. 
If you are cold-working brass in the form of sheet, 
strip or wire, you will want to know more about 
Formbrite. Write for Publication B-39 .. . and if 
you'd like to compare Formbrite with ordinary 
drawing brass in your own polishing room, ask for 
the kit of two sample cups. The American Brass 
Company, General Offices, Waterbury 20, Conn. 


the name to remember in 


COPPER: BRASS: BRONZE 


















bearings with rotating flame seals; long rabbet fit between 
frame and brackets; and screw-type brass access covers. 
Power cable is brought out through packing glands, Al] 
field and armature windings are thoroughly impregnated 
in thermoset varnish to assure protection against condi- 
tions of extreme moisture. Motors are built in ratings from 
Y, to 20 hp, either nonventilated or fan cooled, in NEMA 
frame sizes from 203 to 365. They will withstand an internal 
explosion and will not ignite an external explosive mixture. 
Name plate data includes: Voltage ratings of 230, 250, 500, 


FRACTIONAL FRAME SIZES 
IN STANDARD OR 
ata Veen ta ET 






550; windings in series, shunt, or compound; speed range, 
850 to 3500 rpm; temperature limit, 55 deg C. Westing- 
house Electric Corp., P.O. Box 2099, Pittsburgh 30. 
For further informatior ircle No. 18 on Reader Inquiry Facility page 
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PROGRAM CONTROL 


For programming opera- 
tions, No. 801 timing device 
has a 24-hr dial with 96 
slots at edge of dial; dis- 
tance between each slot rep- 
resents 15 min. Operating 
tabs placed in slots actuate 
a SPST NO switch as they 
pass. By placing tabs in 










% Motors shown 
have special 
adapter, special 
shaft. Eccentricity 
of machined face 
with respect to 
shaft held to very 
close tolerance by 
taking qualifying 
cut after motor is 
completely assem- 
bled. 



















successive slots, timing peri- 
ods can be obtained in mul- 
tiples of 15 min. Switch is 
rated at 10 amp, 125 volt, 
60 cycle. Unit incorporates 
66 Frame a Telechron timing motor. 
Drawn steel case is 5 x 9 x 
4 in. The Tork Clock Co., Inc., 1 Grove St., Mt. Vernon, 































N. Y. s 
For further information. circle No. 19 on Reader Inquiry Facility page |! 
GRAHAM TRANSMISSIONS INC. setected this 
complete line to motorize its widely-used vari- . OIL-BURNER COMBUSTION CONTROL 
able speed transmissions. Starting with one Electronic combustion control for commercial oil burners 
frame size only, Graham has been a steady user provides immediate cut-off of fuel in case of failure. Con- 
of Doerr motors for many years. sists of a switch-amplifier-contactor unit, phototube holder 






Many other leading machinery builders con- 
tinue to place their confidence in Electro 
Machines products and service as proved by the 
high percentage of repeat orders. 









if you have a particular motor problem please let us hear from you. 


NORTH THIRD STREET 
CEDARBURG, WISCONSIN 


ELECTRO 


MACHINES, INC. 









FROM 1/20 
to 2 H.P. 

















and electrode holder. Control shuts off fuel if pilot does 
not ignite, or if oil does not ignite. After cut-off motor 
continues to operate for 30 sec to purge unburned fuel. 
System is then locked against further operation until manu- 










Standard or De- 
signed to Your ~ 
Specifications 
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Know 
Your 
Pleastic 


BAKELITE thermosetting Polyester 
Resins are combinations of styrene 
monomer and complex polyesters de- 
veloped for contact pressure and low 
pressure molding, laminating, and cast- 
ing. Polymerization is brought about 








IT MAY MEAN BETTER AND FASTER PRODUCTION...AT LOWER COST 


by the use of catalysts, application of 
heat, or both. The resins are supplied 
as pale liquids in varying viscosities, 
They are produced in several grades, 
principal among which are detailed 
below. 


This message deals with “BAKELITE” POLYESTER RESINS 


47BAKELITE’/ QRS-81 GENERAL PURPOSE 


This general-purpose, liquid resin was developed for struc- 
tural applications. It is particularly serviceable for 
matched-die molding because of its excellent moldability 
and easy flowing quality. Also readily formed with plaster, 
wood, and sheet-metal molds. Applicable to rubber-bag 
molding. Cures at room or elevated temperatures with 
standard catalysts. Does not ‘precure. Retains excellent 
mechanical strength and electrical values at operating tem- 
peratures under 150 deg. F. 





“4BAKELITE’/ QRS-17560 HIGH VISCOSITY 
(4000-6000 cst.) 


Formulated for producing cast- 
ings or moldings with fewer in- 
herent stresses and strains than 
with other grades of Polyester 
Resins. Provides non-crazing 
pieces of high resin content, with 
or without filler. Where fillers 
are called for, smaller quantities 
are required. Because of versatil- 
ity of this resin it is particularly 
satisfactory for the production 
of castings made from glass-fiber 
preforms. 





The development of BAKELITE Polyester Resins for 
molding reinforced plastics is a continuing operation 
of the Bakelite Laboratories. Formulations can be 
varied almost infinitely, and tailored to your 
particular jobs. Some of these jobs ... chiefly with 
glass fiber cloth or mat... include boat hulls, 
radomes, refrigerator panels, housings, luggage, 

to which they give light weight, high impact, tensile, 


and flexural strength, and resistance to moisture, many 


chemicals, and heat. Superior electrical insulation 
values are attainable. For instance, laminates made 
with these resins have relatively low power factors 


throughout the 60 to 10° cycles range. They eliminate 


the need for costly molds, high heat, and high 
pressures. Engineers and designers interested in 


BAKELITE Polyester Resins are urged to outline their 


needs in fullest detail for a thorough, confidential 
analysis. Write Dept. BV-20 
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4*BAKELITE’’ QRS-136 FLEXIBLE 


This is a flexible resin sold as a non-plasticized liquid. It can 
be used alone for certain applications requiring a high order 
of toughness and flexibility, as in the production of tubing. 
However, it has been most useful to date as a modifier for 
other Polyester Resins to impart toughness and impact re- 
sistance in structural laminates and moldings. Compatible 
with most other Polyester Resins. Recommended for me- 
chanical applications or where electrical insulating require- 
ments are not critical. 





“4BAKELITE’’ QRS-140 MEDIUM VISCOSITY 
(300-600 est.) 


This is a medium viscosity resin developed especially to 
meet the insulating requirements for high-frequency elec- 
tronic apparatus and components (9375 megacycles per 
second). In electrical properties it approaches. BRS-16631, 
so widely used in World War II for radomes and other vital 
equipment. It is easier to handle than BRS-16631 because 
of improved moldability. 





BAKELITE 


TRAOE- MARK 


POLYESTER RESINS 


BAKELITE COMPANY 
A Division of 

Union Carbide and Carbon Corporation 

30 East 42nd Street, New York 17, N.Y. 
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Industry's No. 1 Source for 
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BRUSH CAPS « HOLDERS * COMMUTATORS 


Send for Stock Size List; enclose blueprints for quotation 


Just attach coupon to your letterhead. 




















Slip Rings 
CO Commutators 0 

.-. (Brush Caps 0 Holders 
Send Information: 0 


















ally reset. Self-checking circuit prevents operation unless 
protective equipment is in proper operating condition. 
Built in contactor is rated at % hp, 110/120 volts single 
phase. General Electric Co., Apparatus Dept., 1 River Rd, 
Schenectady, N. Y. 

For further information, circle Ne. 20 on Recder Inquiry Facility page 17] 


SUBMINIATURE RESISTORS 


Series E line of precision 
wire-wound resistors are de- 
signed for applications where 
extreme temperature varia- 
tion plus moderately high hu- 
midity may be encountered. 
Resistance range is from 0.i 
ohm to 1 megohm and power 
ratings from 4 to 1 watt. Size 50 illustrated is 4% in. diam, 
5/16 long, 4% watt, with max resistance of 150,000 ohm. 
Higher watt ratings are 34 and % in. diam. Standard tol- 
erance is 1 per cent. Resistors are noninductively wound 
on nonhydroscopic ceramic bobbins and are thoroughly 
varnish impregnated for moisture protection. Units of over 
800 ohms are wound with Evanohm alloy; those under 
800 ohms are wound with Manganin. Standard temperature 
coefficient is 0.000025 per C. Resistors may be supplied 
tropicalized against extreme humidity and fungus growths, 
The Hycor Co., 11423 Vanowen St., N. Hollywood, Calif. 


For further information, circle No. 21 on Reader Inquiry Facility, page 17) 





FLOW INTERLOCK 

Single screw adjustment on flow interlock sets the circuit 
for any flow of water from one-half to four gpm. Flow 
differential between the cut-in and cut-out of the electrical 
contact is 0.1 gpm max. Highest line pressure that control 
device will withstand is 125 psi. Electrical rating is 10 
amp at 120 or 240 volts, a-c. Interlock is available com- 
plete with union fittings at both ends plus a strainer attach- 


ment. Adjusting screw is mounted on a bronze piston. The 
large switch housing makes wiring easy and is protected 
from water damage by triple-seal cork and chamois in- 
sulation. In operation, the device closes a contact when 
flow of water exceeds preset amount. Applications include 
hot water heaters, welding units, kitchen waste units, 
transformer cooling, induction heating, television lumin- 
aires and water-cooled dynamometers. Apparatus Dept., 
General Electric Co., Schenectady, N.Y. 

For further information, circle No. 22 on Reader Inquiry Facility page 171 


HIGH TEMPERATURE PAINT 


Capable of withstanding temperatures up to 1900 F 
“Fire-Gard” high temperature paint can be applied to all 
types of wood or metal surfaces by conventional application 
methods. It forms a bright finish that is resistant to high 
temperature in addition to resistance to moisture, corrosion, 
mild acids, mild alkalies, and oxidation or fumes encounter- 
ed in industrial plants. Paint is available in aluminum and 
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Dependable RECTIFIERS essential... 











Modern passenger cars are equipped 
with engine-driven a-c generators 


and Fanstee! Selenium Rectifiers under “Traditionally, the railways and railway equipment manufac- 


the deck, which supply all electric 
power independent of the locomotive. 


Diesel locomotives also use turers turn to Fansteel when dependable rectifiers are required, 


Fansteel Selenium Rectifiers. 
COURTESY ROCK ISLAND LINES . ’ e ° e ° 
knowing Fansteel’s long standing reputation for engineering 


and building rectifier equipment for exacting requirements. 


Many other industries and utilities, too, have found that the 
Fansteel trademark is a label of integrity. Fansteel engineers 


are at your service for consultation on rectifier and d-c power 





applications. Fansteel Metallurgical Corporation, North 


neal Chicago, Illinois, U.S.A. 


sre ans teel _.. 


praaa 6S E LE N ae ae 


INDUSTRIES 









iia ae DEPENDABLE REC EIFIERS SINGQE 192-4 
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most colors including black and white and may be applied 
on all surfaces formerly regarded as “unpaintable” due to 
deterioration by high temperatures or other corrosive in- 
fluences. Fire-Gard, Inc., 1424 K St., N. W. Washington 
., Se. 


For further information, circle No. 23 on Reader Inquiry Facility page 17} 
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PHASE CONVERTER 


( To meet the requirements of multiphase telemetering 
| equipment, unit can convert a two-phase primary source to 










TEAR OUT THIS 
AND ADDRESS FOR COMPLET 






a six-phase supply. Models are also available for delivering 
any additional number of phases up to 30 in multiples of 
six. While of nonrotating design, the two-phase primary 















Snap-action switch 
mechanism sealed 
against dirt and 
moisture within a 
strong metal casing 









Optional side or 
flange mounts, male 
or female conduit 
connections 













is wound on a rotor to permit initial phasing adjustment. 
A 1-volt phase monitoring coil is included in the stator 
winding. Input impedance of the rotor is 6000 ohms when 
supplied from an 80-volt 900-cycle source. For this input, 
the output impedance taken from the center tap to any 
one of the six phases in the stator winding is 8750 ohms. 
This figure represents the value of a matched resistive 
load that reduces the output voltage to one-half of its open 
circuit value. Converter has an overall length of 3.5 in, 
a diam of 2.25 in. and weighs 30 oz. Ford Instrument Co.. 
Div. The Sperry Corp., 31-10 Thomson Ave., Long Island 
Cay 3,-0. ¥. 


For further information, circle No. 24 on Reader Inquiry Facility page 17) 






















Available with a 
variety of actuators; 
roller, plunger, sealed 
plunger, pin, leaf, etc. 






















NONSTRIP WIRE 


May be soldered directly to terminals without removal 
of insulation, avoiding nicked strands and insulation creep- 
back. Type JR is rated for 200- to 300-volt service and 
type FJR for 1000 volts. Both types are available in AWG 
sizes No. 30 through No. 16, either solid or stranded. 
Du Pont nylon insulation, applied in wall thicknesses of 
2.5 mils, is unaffected by hot oil, potting compounds, var- 
nishes, solvents and sunlight. Wire has continuous tem- 
perature rating of 125 C, affords excellent abrasion re- 
sistance, and is available in any color coding combination. 
Applications include aircraft, radio, instrument, telephone 
and miniature component wiring. The Rex Corp., 51 Lans- 
downe St., Cambridge 39, Mass. 

For further information, circle Ne. 25 on Reader Inquiry Facility page 171 


FLAME-RESISTANT SYNTHETIC 


Flame-resistant Royalite thermoplastic sheet material may 
be used in aircraft and other applications where flame- 
resisting properties are desirable. Material is considered 
practical for aircraft instrument boards, cable covers, hood 
frames for wing tip lights, interior fairways, window frames, 
etc. It is tough, resistant to impact, light in weight and 
can easily be formed into simple or compound shapes. 












ALL RATED 
AT 20 AMPS, 
125 VOLTS, A. C. 


Protected metal clad Mu switches provide 
precise dependable control over electric 
circuits on machine tools, processing equip- 
ment, packaging machines, aircraft, ships, 
tanks, etc. We'll gladly work with you on 
special applications. Just send us the details. 








































u-switch 


DIVISION OF ACRO MANUFACTURING COMPANY 
CANTON, MASS. 
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To take the stopper off 





your development program 





--. call on your plastics molder’s know-how 


@ Ideas for new or improved products 
often seem to get bottled up these 
days, until a custom molder of Durez 
plastics is brought into the picture. 
Once he has seen your rough models, 
preliminary sketches or blueprints, your 
molder can open up the ever-broaden- 
ing capabilities of plastics to your 
needs. Familiar with today’s cost and 
service requirements, he approaches 
each problem with experience and im- 


Our monthly ‘‘Durez Plastics News’? will 
keep you abreast of industry’s uses of 
Durez. Write, on office letterhead, to 
_ Durez Plastics & Chemicals, Inc., 1305 
Walck Road, North Tonawanda, N. Y. 
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agination developed in an industry 
where “miracles” are fairly common. 
His first-rate design, engineering, and 
production staffs are offered as smooth- 
working adjuncts to your own. 

When your molder recommends a 
Durez phenolic as the one type of 
plastic that best combines every service 
and cost factor on your job, you can 
depend on his judgement. He knows 
the versatile properties of Durez from 


RESINS 


aid led 


““way back.” The surface luster, impact 
strength, dielectric properties, dimen- 
sional stability, and resistance to heat, 
moisture and chemicals of Durez com- 
pounds makes the going easier for him 
...and you. 

Durez has specialized from the first 
in the great field of phenolics. We 
offer you and your molder our com- 
plete experience and research facilities, 
through Durez field technicians. 


MOLDING COMPOUNDS 






INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 
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AN approved (3303-1) 
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- erehecmme of thousands of R-B-M 
telephone type relays saw Govern- 
ment service in World War II. Now most 
of these relays are available in hermet- 
ically sealed enclosures designed to meet 
AN specifications. 


R-B-M hermetically sealed telephone 
type relays are available in contact forms 
up to and including 4-pole, double throw, 
3 ampere, 28 Volts D. C. construction. 
Also 10 ampere rating up to and includ- 
ing 2-pole double throw at 28 Volts D.C. 
All relays available with approved AN 


plug connector, or with solder connections. 


Engineers! What is YOUR hermetically 
sealed relay requirement? R-B-M is developing 
new and smaller relays to meet Armed Services 
requirements. Perhaps one of these will solve 
your problems. Write giving complete relay 
specifications, application, quantity and AN 
specifications applying. Address Dept. A-5. 


COMMUNICATION RELAYS 


R-B-M Production and Engi- 
neering facilities in two plants, 
located in different states, (over 
a quarter million square feet), 
can assist you in the develop- 
ment and production of special 
electro-magnetic devices for 
Armed Services application. 


R-B-M DIVISION 
ESSEX WIRE CORP. 


Logansport, Indiana 


Material is also non-corrosive, stable un- 
der changing atmospheric conditions, has 
good electrical insulating properties and 
a low rate of heat conductivity and water 
absorption. Available in four standard 
colors and five grains, it will not chip or 
warp, is easy to clean and is stainproof, 
greaseproof and mildewproof. United 
States Rubber Company, 1230 6th Ave., 
Rockefeller Center, New York 20. 

Circle No. 26, Reader Inquiry Facility, page 17] 


DUPLEX RECEPTACLE 

Special wire clamp eliminates binding 
screws entirely on T-slot, back-wired 
duplex receptacle. Instead of being 
looped and twisted around binding 
screws, code wires are held securely by 
wire clamps on both sides of the recep- 
tacle. One or two wires can be slipped 


under the screw-held metal clamp so 
the ends will not protrude. To mount, 
about % in. of insulation is stripped off 
the end of the wire. It is then slipped 
into a groove under the clamp and the 
clamp is screwed down tightly. Recep- 
tacles are made with removable plaster 
ears and have double-sided,  spring- 
bronze contacts firmly encased in a thick 
plastics housing. Both brown and ivory 
colors are available. Listed as approved 
by Underwriters’ Laboratories, receptacle 
meets REA and Federal Specifications. 
Device is of standard size, being 3%.» 
in. from center to center of mounting 
holes and % in. depth. Ratings are 10 
amp at 250 volts; 15 amp at 125 volts. 
Monowatt, Inc., 66 Bissell St., Provi- 
dence, R. I. 
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SEMI-AUTOMATIC PRESS 


Air-powered bench-type press, Model 
RR-6A, for light staking, forming, rivet- 
ing, punching and similar operations, 
can optionally deliver as many as 60 
spring-powered blows per minute with 
variable impacts up to 12,000 Ib, or an 
adjustable air-powered squeeze up to 12 


times the air-line pressure. Precise con- 
trol of stroke and impact make it suit- 
able for even delicate marking opera- 
tions since there is no rebound to mar 


the work. Throat of press is 10 x 4% in. 
and stroke is adjustable from 1 to 2 in. 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 
—FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 


144 ELECTRICAL MANUFACTURING 
















When insulation must stand 500° Heat 


..elook oIRVINGTON?’S class “iH” Line 


Whether you are winding for service at high ambient temperatures 
— for increased continuous power ratings — for greater short-time 
overload capacity... 


Or designing for space-and-weight savings... 


You will find the Class “H” insulation you want in the complete 
Irvington line. 


Depending on service requirements, your high-temperature insula- 
tion job may call for Silicone Varnished Fiberglas*, in yard goods, 
tape or tubing forms; Silicone Glass Mica; Silicone Saturated or 

Silicone Coated Asbestos; Silicone Rubber Coated Fiberglas; 
Silastic* * Tape, Teflon Coated Fiberglas. 
We make them all — we’re ready to help you use each to best advan- 
tage. Write for a free copy of our book — Irvington Class “H” Insu- 
lations — it contains samples. Perhaps you’d prefer to talk with one ll 
of our engineers. The coupon below is for your convenience. Send 


it today. No obligation. 
*Owens-Corning Fiberglas Corp. **Dow Corning 


SOOO OOOOH HOOHOH OS GO 0 O8SS0SSSSSSSSSes 


Irvington Varnish & Insulator Co. EM-5/51 

























Send this convenient coupon now 6A Argyle Terrace, Irvington 11, N. J. 
I * YC) SiSvingice ‘chee "H*—C) ctguneres Please hove 
Insuletions’’. phone or write for an ap- 
reington = 
Sa ae eee ee cc ae 
6 Argyle Terrace, Irvington 11, New Jersey | a ial A 


MAY 1951 






Two-hand controls assure safety with 
manual feed, while use of an accessory 
air-operated slide feed permits foot op- 
eration up to 75 or more per minute. 
Press is designed for bench mounting 
and weighs 72 lb. Overall dimensions 
are 8x 10x 30 in. An air-operated acces- 
sory slide feed, Model 200, features auto- 
matic air-ejection of the finished parts 
and has a 2 in. stroke. Its overall size is 
8x9 x 2% in., while its work table is 
3%x4 in. Winter Products Inc., Box 
3112, Barnum Station, Bridgeport, Conn. 
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EXTREME PRESSURE GREASE 


Basic lubricating ingredient in Moly- 
kote Type G, extreme bearing pressure 
grease, is molybdenum disulphide powder 
which is processed with a high grade 
lubricating oil and stabilizer. Lubricant 
combines high affinity for metal surfaces 
plus low coefficient of friction with ca- 
pacity to prevent galling, seizing or weld- 
ing at bearing pressures well in excess 
of 100,000 psi at either high or low 
sliding velocities. It is particularly 
adaptable for use on new machinery dur- 
ing the run-in period and in applications 
such as power screws, toggle joints, 
threaded connections, tapers, wedges, 
lathe centers, gears, etc. Due to its 
ability to lubricate at high bearing pres- 
sures, the lubricant protects the local 
areas of extreme bearing pressure and 
approximately performs the function of 
the metal oxides which form naturally 
in a_ carefully developed wearing-in 
process. The Alpha Corp., Greenwich, 
Conn. 
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DISK CLUTCH 


Line of disk-type friction clutches is 
designed for use on stub shafts of gaso- 
line engines, electric motors, speed re- 
ducers and_ through-shaft installations. 
Basic model, type K, includes an integral 
V-belt pulley with either one or two 
grooves. Pulley sizes are 3% or 3% in. 
OD. Type K-S clutch is furnished for 
use with plate-type sprocket when the 
no matter the shape or size . . . from drawer handles application calls for only short idling 


drivi on i ielladitiak: Come imeatiide periods. Type K-E has split friction disks 
to ariving wheels . . . in plastics, tr and comes in two units, one with a cut- 


through neillite to zyrox . . . by injection, off coupling for direct drives in which 
compression or transfer molding .. . 





If your part comes from Watertown — It’s got to be right 





Our equipment is up to the minute... 
Our laboratory is second to none... 
Since 1915 precise perfection in plastic parts 

has been our bread and butter . .. Why not benefit 
from those long 35 years of knowing how? 







driving and driven shafts are in align- 
ment; the other with an extended sleeve 
on which a pulley, sprocket, or gear may 
be mounted in through-shaft applications. 
All clutch models are manually operated, 
call on us? WATERTOWN MANUFACTURING COMPANY engaging and disengaging positively with 


400 Echo Lake Road, Watertown, Connecticut. | only light pressure. A threaded steel ad- 


Whether your job is simple 





or complex . . . won't you 
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16 PAGES OF VALUABLE 
RECTIFIER DATA...AND 
YOURS FOR THE ASKING! 


SELETRON SELENIUM RECTIFIER 


CHARACTERISTICS, — 
APPLICATIONS — é 
S AND DESIGN FACTORS CELL (PLATE) RATINGS 


ELETRON SELENIUM RECTIFIERS 


DIVISION 
| SELETRON OF ae 


Sgssiiea eta LEG LEEBAE REA + pea ww 
: Sc AAO ORONO OA 
peices 


THIS NEW two-color, fully illustrated catalog just off the press 
belongs on your desk for handy reference. Includes compre- 
hensive listings of dimensions and ratings for miniature 
SELETRON selenium rectifiers, as well as a large selected group 
of power stacks. Also contains complete background material 
on these versatile rectifiers and illustrates many of their uses. 


Request your copy today — It’s FREE, of course. When order- 
ing, ask for new catalog No. MS-33. 


Ge oS CsI 
RADIO RECEPTOR COMPANY, Ive. 


Since 1922 in Radio and Electronics 


SECU aC eee eS he 
Factory: 84 North 9th St., Brooklyn 11, N. Y. 
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juster provides for fine setting and can 
be clamped positively at the point de- 
sired. The adjustment allows settings to 
yield maximum pulling power with mini- 
mum engaging pressure. The Edgemont 
Machine Co., 2200 Home Avenue, Day- 
ton 1, Ohio. 
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STATIONARY TACHOMETER 


Designed for permanent mounting on 
machines or panels, Model J-6 tachom- 
eter has a face 5% in. diam and is of 
the centrifugal type driven by flexible 
cable. Standard ranges are from 10 to 
100 rpm as a minimum to 1000 to 10,- 
000 rpm as a maximum. Entire mecha- 






































Delicate fabrication 
or massive’ work, 
Kester makes a spe- 
cialized flux-core sol- 
der (over 100,000 
different types and 
sizes) that will do 
the job _ perfectly. 
Kester Solders are 






s mr 4 
100, mY 


iit lia Mac gpa ais a 


made only from the : > y000 rf 300 
finest grades of tin E 4 C 
and lead commerci- 4 
ally available. oe 


nism is ball bearmmg mounted and is un- 
affected by temperature or magnetic 
conditions. Pointer of instrument travels 
in a clockwise direction regardless of 
direction of drive shaft rotation. The scale 
reading is over the full 360 deg of the dial, 
uniformly spaced for easy reading. Dial 
is dull black with white figures and 
markings. The centrifugal movement is 
constructed for continuous operation, 
with gears and other moving parts of 
hardened steel or bronze. Instrument is 
provided with four holes for flush mount- 
i ing and has a flange diam of 72 in. The 
lens is nonbreakable plastics. Special 
dials can be furnished to read ft per min, 
yd per min, gal per min, etc. Herman 
H. Sticht Co., Inc., 27 Park Place, New 


SR eR RE EEE RAS Ue tg ee 
Liisi Ba eas tsa ai teat nici i 


Ceci tata ART A cane ta eas 








Kester Flux-Core Solders are not only preferred by 
industry, but individual workers also insist upon 
Kester to enable them to do their best work with a 
minimum of rejects. 


Saves Time 








ici 


isi 


York 7. 
2 Circle No. 31, Reader Inquiry Facility, page 171 
2 ) 20-DEG GEARS 
A Kester Technical Engineer, with his wide experi- ‘ 
ence in industry, will specify the most efficient flux- i Stock spur gears and steel miter gears 


are cut with 20-deg pressure angle in- 
stead of the usual 14% deg. Design 
tu permits a wider tooth base, increased 


ES TNA RECO MER DOLORES E A LOE OTR CCIE: ARCO IRD ROOMBA 020 


core solder for your operation and will suggest the 
best method of application. 










Kester Solder Company 
4209 Wrightwood Ave., Chicago 39 
Nework, N. J. Brantford, Canado 











Send for free manual 
"SOLDER and Soldering 
Technique” 


KESTER 
SOLDER 





strength, longer contact surface, larger 
tooth bearing surface and smoother roll- 
ing action in comparison with 14%4-deg 
gears. Undercut is minimized. Gears of 


Standard for Industry since 1899 


148 ELECTRICAL MANUFACTURING 








ELECTRO 


Extra Care and Superior Materials At the Windings 
Reduce Motor Failure To the Vanishing Point 


Thanks to long experience in the exacting marine field, 
Electro Dynamic knows how to build industrial motors 
that stand up under the most gruelling kind of use. And 
that’s mighty important today. 

E. D. motors are tough where motors should be tough 
—at the windings, “the heart of the motor”. Extra care, 
special skills and the very best insulating materials go 
into E. D. windings. That's why costly motor failures and 
down-time are almost unknown with these dependable 
power units. Heavy cast corrosion-resistant frames give 
added durability. Every motor is dynamically balanced. 

Yet E. D. motors are competitively priced! Get all the 
facts before you specify any 
motor. Write today for illus- 
trated literature. 


SPLASH PROOF...For installation 
where the motor is subjected 

to splashing liquids or 

hosing down for cleaning. 


Industry has learned what marine engineers have known since 


E. D. industrial motors are built in a wide range of types and sizes, 1 to 250 h.p. 
Also a complete line of Direct Current motors and generators. Literature on request. 


DYNAMIC MOTORS 
laugh at down-time! 


ELECTRO DYNAMIC DRIP PROOF MOTOR 
..-For use under ordinary industrial 
conditions not requiring 

protection from splashing liquids 

or from atmosphere laden with 

dirt or metal chips. 


There’s a Reason 
for Their 
AMAZING STAMINA 


TOTALLY ENCLOSED (Fan Cooled) 
..-For dirt-laden atmosphere, 
especially where the 

installation requires a motor 

of compact dimensions. 


TOTALLY ENCLOSED 
(Non-Ventilated)... 

For use in exceptionally 
dirty atmospheres, 
particularly when metallic 
dust is present. 


ELECTRO 
DYNAMIC 


ELECTRO DYNAMIC « Division of the Electric Boat Company ¢ Bayonne, New Jersey 
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IS THREAD STRIPPING: 
YOUR PROBLEM? 


| Boston Gear Works, Quincy, 


TAP-LOK 
INSERTS 


for 
stronger-- 
durable 
threads 


he Tap-Lok Insert greatly 

increases the strength of 
tapped threads in aluminum, 
plastics, wood and other ma- 
terials of relatively low shear- 
ing strength. By enlarging the 
shear area it provides a firm 
anchorage for threaded fas- 
tenings of various types. 


Installation is easy and rapid. 
A simple driving tool turns 
the insert into a cored or 
drilled hole equal in size to a 
tap drill hole for the external 
thread of the insert. It taps 
its own thread with the cut- 
ting edges of its slotted seg- 
ments. The insert remains 
rigidly in place because the 
torque to dislodge it is greater 
than the torque a standard 
machine screw can withstand. 


The Tap-Lok Insert 
eliminates the un- 
certainties, losses 
and weaknesses of 
molded-in and cast- 
in inserts — im- 
proves the product 
at lower costs. 
U.S. Patent 2,455,885 
Send for samples and 
descriptive folder. 
* 


Also manvfacturers of 
Groov-Pins—for positive 
locking press fit. 


GROOV-PIN 


CORPORATION 


2008 Kerrigan Avenue 
Union City, N. J. 


| in-line 


| Circle No. 34, Reader Inquiry 


| finer pitch may be used for equal work, 
a a resultant saving in space and hp 
delivered of approximately 20 per cent 
according to manufacturer’s claims. Gear 
weight is similarly reduced, the average 
increase in hp per lb of gear weight being 
likewise on the order of 20 per cent. In 
addition, 20-deg pressure angle gears are 
claimed to run smoother and quieter than 
144%-deg gears for the same service. 
Mass. 


Circle No. 32, Reader Inquiry Facility, page 171 


SOLENOID VALVE 


Two-way  solenoid-operated — shut-off 
valve, LDS-2-750, has positive seal, ports 
and only one moving part. Con- 
structed of cast naval bronze. Valves 
withstand pressures up to 225 psi and 


operate on a-c or d-c. Valve construc- 
tion permits mounting in any position. 
Normally furnished with ports ranging 
from ¥% to 2 in. diam tapped with stand- 
ard pipe thread. Airmatic Valve, Inc., 
1643 E. 40th St., Cleveland 3. 
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ELECTRIC PUMP 


Close-coupled electric pump, Model 
2187, consists of a bronze self-priming 
pump with neoprene impeller and a %-hp 
1725-rpm_ single-phase capacitor motor 


| for operation on 115 volts 60 cycles. 


Pump has %-in. inlet and outlet ports. 
Motor is equipped with overload protec- 
tion. Capacity is 10 gpm against 10 ft 
head. Suitable for measures up to 20 psi. 
Jabsco Pump Co., 2031 N. Lincoln St,. 
Burbank, Calif. 
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SILICONE RESIN 


Flexible fast-drying silicone resin DC 


| 935, possesses the usual properties of 
| silicones, 
| and good chemical, weather and moisture 


including high heat resistance 


The Taft-Peirce SUPERPOWER magnetic 
chuck is demonstrably the most powerful 
magnetic chuck made, possessing holding 
power even greater than is demanded by 
the latest machine tools. Shown below is a 
coil which helps give this famous chuck 
its SUPERPOWER. Accurately form wound 
from cotton-covered enamel wire and care- 
fully taped, the coil is then impregnated 
with insulating varnish 

and precisely baked to 

assure the high dielec- 

tric strength necessary 

to withstand heat gen- 

erated through constant 

use. 


When you need electrical coils, 
why not take advantage of 34 
years of experience, engineering 
competence, and modern produc- 


tion facilities. Coto coils are built 
for you, to your specifications. 


COTO-COIL CO.nc <> 


COIL SPECIALISTS SINCE 1917 
65 PAVILION AVE 
PROVIDENCE 5, R.L 
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«* BENDIX SGINFLEX 


ELECTRICAL CONNECTORS 


MINIMUM VOLTAGE DROP 


® Moisture proof 

® Pressure Tight 

® Radio Quiet 

® Single-piece Inserts 
® Vibration proof 

® Light Weight 


® High Insulation 
Resistance 


® Easy Assembly 
and Disassembly 


® Fewer Parts than 
any otherConnector 


® No additional 
solder required 


Gendix 
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The ability to carry maximum currents with 
only a minimum voltage drop is an out- 
standing characteristic of Bendix Scinflex 
Electrical Connectors. This important fea- 
ture is only a part of the story of Bendix 
success in the electrical connector field. The 
use of Scinflex dielectric material, an exclu- 
sive Bendix development of outstanding 
stability, increases resistance to flash over 
and creepage. In temperature extremes, 
from —67°F. to +275°F. performance is 
remarkable. Dielectric strength is never less 
than 300 volts per mil. All in all, no other 
electrical connector combines as many 
important exclusive features as you will find 
in Bendix Scinflex connectors. For higher 
efficiency in your electrical connectors be 
sure to specify Bendix Scinflex. Our sales 
department will gladly furnish additional 
information on request. 


SHELL 
High strength aluminum alloy 
. . . High resistance to corro- 
sion... with surface finish. 
CONTACTS 

High current capacity ... Low 
voltage drop. 

SCINFLEX ONE-PIECE INSERT 
High dielectric strength . . . 
High insulation resistance. 
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BALLANTINE 


eee THE MODEL 310A, a. Super-Sensitive 


Electronic Voltmeter, measuring 100 microvolts to 100 volts from 
10 cycles up to 1 MC with 3% accuracy (and up to 2 MC with 5% 
accuracy) at any point on the single logarithmic voltage scale. 


@ Input Impedance is 2 
megohms shunted by 15 
mmfds on the 0.001 and the 
0.01 ranges and by 8 mmfds 
on the other ranges. 


@ Generous use of negative 
feedback provides customary 
Ballantine stability. 


Null Detector Switch enables 

instrument to be used as a null 

balance detector in bridge 

measurement work down to 

20 microvolts. 

Six decade range switch per- Pe 
mits entire voltage range to be 
read on a single voltage scale. 
Linear DB Scale. 


VOLTS Fully TNE 


Illuminated and hand- 
calibrated meter scale. 


Amplifier section may be 
separately used as a 60, 40 or 
20 DB pre-amplifier flat with- 
in % DB up to 2 MC. 


Available multipliers increase 

the voltage range to 1,000 or 

10,000 volts. 

Available precision shunt resistors permit the MODEL SI0A 
measurement of AC currents from 1 ampere down Price: $235. 
to one-tenth of a microampere. 


For further information on this Voltmeter and the Ballantine Model 300 Voltmeter, 
Battery Operated Voltmeters, Wide Band Voltmeters, Peak to Peak Voltmeters, 
Decade Amplifiers, Multipliers and Precision Shunt Resistors, write for catalog. 


BALLANTINE LABORATORIBS, INC. @3) 


resistance. Resin is supplied as a 50 
per cent solution in xylene and is recom- 
mended for coating glass cloth and 
sleeving, and bonding mica-glass tape 
and other flexible mica products. Prop- 
erties as shown in table. Dow Corning 
Corp., Midland, Mich. 
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Laboratory and 
Engineering 
Equipment 


FREQUENCY CONVERTER 
Type 207-A frequency converter, for 
use with manufacturer's type 202-B FM 
signal generator, has unity gain and pro- 
vides frequency coverage from 0.1 to 55 
me. Signal generator has a frequency 
range from 54 to 216 mc, and continu- 


ous coverage from 0.1 to 216 mc is pro- 
vided by combining with converter. Dial 
is calibrated in increments of 5 kc from 
+300 to —300 kc. Output rf voltage is 
continuously variable from 0.1 microvolt 
to 0.1 volt by the signal generator attenu- 
ator. Gain is constant within +1 db over 
entire range. Boonton Radio Corp., Boon- 
ton, N. J. 

Circle No. 36, Reader: 


TEST OSCILLATOR 


Wide-range test oscillator, Model 3432, 
with uniformly illuminated dial, has seven 
330 deg scales with widely separated 
divisions, easily read. Lighting also pro- 


vides an on-off indicator. Instrument has 
five fundamental ranges, 165 kc to 40 mc, 
and two harmonic ranges directly cali- 
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MITCHELL-RAND (QUdhuucs.... 







DIP-COATING and POTTING COMPOUND 


ANOTHER SIGNIFICANT DEVELOPMENT OF 
MITCHELL-RAND LABORATORY RESEARCH 


3738 is a special hot-melt, black thermoplastic moisture-proofing, insulating compound with 
unusual low-pouring, high cold-flow characteristics. This relatively low-cost compound also 
has flexible toughness at room temperature and a low rate of moisture vapor transmission. 










@ FLASH DIP-COATING coils and small transformers to 
furnish moisture resistance and electrical insulation. 







@ POTTING JOBS which require its distinctive properties. 


















® SEALING SOCKETS AND SCREW HOLES for which a 
filling composition with good adhesion and high cold- 
flow temperature are specified. 


@ POTTING AND SEALING: The viscosities of 3738 differ 
appreciably between the upper and lower limits of the 
suggested pouring temperature range. To obtain 

higher or lower pouring viscosities, temperatures be- 

low or above this range can be employed. 








Best adhesion, without surface priming, is obtained 
by pouring at temperatures in the upper portion of the 
suggested range or by preheating the unit. 


























@ HIGH COLD-FLOW TEMPERATURE COUPLED WITH 
LOW-POURING TEMPERATURE facilitates potting high 
operating temperature units which contain delicate 
parts that would be damaged by compounds poured 
at high temperatures. The low pouring viscosity of 
3738 recommends its application to potted units in 
which minimum clearances of small filling holes re- 
quire a free flowing composition. 
The combination of viscosity and cold-flow, in 3738, 
permits rapid application of dip-coatings to resist sag- 
ging and sweating at temperatures above 105°C, 


@ GOOD FLEXIBILITY AND ADHESION permit good 
moisture seals around leads and physical shock-resist- 
ance on both dip-coated and potted units. 


@ RAPID RATE OF SET speeds production when used for 
dip-coating, potting or sealing. 


@ NON-TACKY SURFACE reduces the possibility of ac- 
cumulating surface contamination or sticking on the 













Although 3738 has a low-pouring viscosity, preheating 
is recommended when filling close tolerance areas 
where a quick chill may be caused by cold parts. Pre- 

heating is suggested since 3738 sets at relatively high 

temperatures. 


















DIP-COATING: The thickness of 3738 on a single dip 
can be varied considerably. Generally higher bath 
temperatures and shorter periods of immersion will 
control thickness or thinness of coating. 





















Cold Flow (M-R)..248/253 F Softening Point 
(B&R) ......scceseee 254/259 F 









Penetrations 









. . 7 Pouring 
production line or in storage. 32 / DBO 1 OO: cccecesscersecss 1-2 Temperature....340/390 F 
FEE ER sitaictcnsciiions 78 
195 /9B/S  ....xccocesses 10-12 Specific Gravity ............ 1.03 












Write for your laboratory test samples J  —=-———@GOUOP sersessessensensersereeee Pee PID oi vnincccscncesces 






free upon request. 
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Electrical 


eit A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + INSULATING PAPERS 
relat tet AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS .* FRICTION TAPE AND SPLICE + TRANSFORMER COM- 
POUNDS »* FIBERGLAS SATURATED SLEEVING * ASBESTOS SLEEVING AND TAPE » VARNISHED CAMBRIC CLOTH AND 
TAPE » MICA PLATE, TAPE, PAPER, CLOTH, TUBING * FIBERGLAS BRAIDED SLEEVING * COTTON TAPES, WEBBINGS AND 
SLEEVINGS * IMPREGNATED VARNISH TUBING * INSULATED VARNISHES OF ALL TYPES * EXTRUDED PLASTIC TUBING 
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brated 36 mc to 120 mc. The range se- 
lector is a five-position follow-up coil 
switch with complete shielding. R-f se- 
lector provides high and low r-f output. 


a 
“- New Standard of Tuning Accuracy! 
a 1 I 

5. Maximum TIC SONY % ei The output attenuator provides fine con- 
7 trol of r-f output to the co-axial output 

® 1 I p 
v Aa Ease ry Mounting! ae cable connector. Circuit selector provides 
4 for internally modulated signal (variable 

om - a ¢ 

of. 1 each ia Coefficient! 0 to 100 per cent at 400 cycles). Vari- 
able amplitude of external modulation is 
: i circuits are double shielded with copper 
i plated steel shields. Transformer is elec- 
i trostatic shielded. Power input is 115 
' weighs 14% lb and has a metal case 
51140 x 11140 x 6% in. with black enamel 
: ) finish. The Triplett Electrical Instrument 
A (A Co., Bluffton, Ohio. 
ou j ; ~ pond ; Circle No. 37, Reader In Facil 


volts, 50 to 60 cycle a-c. Oscillator 







40 to 15,000 cycles. All r-f and audio 
i Inquiry Facility, page 17} 
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(ACTUAL SIZE) ¥ PERMEAMETER 


‘ r . High-H permeameter for magnetic 
, =e testing is suitable for exact measurements 
of normal induction, hysteresis and other 
characteristics of magnetic materials 
which require magnetizing forces up to 
more than 5000 oersteds. Outstanding 
features of the instrument are: small 
specimen size, direct-reading calibration 
system, remotely controlled flip-coil sys- 


(Pat. Pend.) 







No. VC3 (Max. 0.3 Mmf. at Min. Setting) 
No. VC5_ (Mox. 0.5 Mmf. at Min. Setting) 
No. VC11 (Mox. 1.5 Mmf. at Min. Setting) 
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The new JFD Piston Capacitor provides 
the minimum capacities needed for ex- 


















sates 








tem for measuring H, double H-coil for 
simple extrapolation to surface of speci- 
men, means for positioning of specimen 
in horizontal, vertical, and lateral direc- 
tions by calibrated screw adjustments 
and a_ remotely controlled reversing 
switch in the magnetizing circuit. No 
special cooling system is required. Appa- 
ratus furnished with the permeameter 
consists of an electromagnet assembly 
with specimen-holding device and test- 
coil system, control box, power-operated 
reversing switch, galvanometer with lamp 
and scale, 20-mh mutual inductor and all 
other accessories except B-coil and bat- 
tery which are more conveniently fur- 
nished by the user. Obtainable accuracy 
is 1 per cent where the magnetizing 
force is more than 100 oersteds. The 
Rubicon Co., Ridge Ave., at 35th St., 
Philadelphia 32. 
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Sw 


ceptionally accurate and stable elec- 
tronic adjustments. 









Tubular in design, it delivers continu- 







ally uniform change of capacitance 
in relation to rotation. You can make 









and maintain smooth, precise settings 
without backlash or disturbance from 
severe vibrations. Thread wear is cuto- 


matically taken up. Extremely com- 








pact, the space-saving JFD Piston Ca- 
pacitor is only one inch in length—fits 
practically anywhere. Thus offering 




















designers maximum space economy 
with ease of mounting. 


FIND OUT WHAT IT 
CAN DO FOR You! 
_ Ovr engineers are ready and 
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CAPACITANCE COMPARATOR 














Type PC-4 capacitance comparator is 
designed for production checking of 
capacitors against a known standard. 
Range is 10 mmf to 1000 mf, with accu- 
racy of readings within 0.2 mmf or one 
scale division, whichever is higher. Cali- 

| bration chart is supplied to enable cor- 
rection of readings for values of un- 
known capacitors below 100 mmf. Maxi- 
mum power consumption is 150 watts at 















6161E 16th AVE., BROOKLYN 4, N. Y. 
FIRST In Television Antennas and Accessories 


ELECTRICAL MANUFACTURING 


“20 AMPROBES 
ALREADY 

BEING USED 

BY OUR FIELD 
SUPERINTENDENTS” 


writes W. G. Tinker, 


Service Manager, 
The Petersen Oven Company, 


Franklin Park, Ill. 


“Our oven erection superintendents find the Amprobe most 
useful for testing motor loads and line voltage,” reports Mr. $ 
Tinker. “We intend to supply every one of our 27 field men 49°° Conictaeauitai 


is ” 
with an Amprobe. genuine top grain cow- 


hide leather case and 
voltage test leads. 


OTHER AMPROBE USERS SAY: AMPROBE —THE SNAP-ON VOLT-AMMETER 
et Se ee SS oer THAT FITS IN YOUR POCKET! 


Wynne, Elec. Foreman, Walter Baker Di- . 

vision, General Foods, Dorchester 24, Mass. Reads current without interrupting circuit or breaking insulation 
“The Amprobe is an essential piece of our 

testing equipment for checking transform- . : . 
sas ak ee currents,” Milton H. Chase. Look what you can do with this one So compact, it fits in your pocket. 
ee nee oe pocket-size tool: Determine load % the usual size—only 7”. 

- a conditions instantly without hav- 1% the usual weight—only 14 oz. 

It’s the answer to a majority of trouble . c 

tests."—A. R. Akins, Maintenance Fore- ing to shut down equipment. Spot Accuracy: +3% (of full scale deflection). 
man, G. S. Suppiger Co., 800 So. Morrison a 
Ass. Celle, motor overloads and underloads. Field-proved and accepted — tens of 
“Would not want to be without it.”—R. H. Diagnose trouble calls faster, under thousands in daily use today. 
Heinze, — Heinze Refrigeration Com- actual load. Check line voltage and About % the usual price. 


pany, 114 1 13th St., Fort Dodge, Iowa. 
drops. Set overload relays, etc. 
Send for 


AMPROBE Model A-6 measures 5 A.C. current ranges: 10/25/ this 16-page manual 
50/100/250 amperes; plus 2 A.C. voltage ranges: : 


10X SENSITIZER 150/600 volts. Two other models available. me BHEEBBSGAe&ae . 28 
EM-51 9 


r PYRAMID INSTRUMENT CORP. 
49 Howard Street 
New York 13, N. Y. 
Please send me your new 16-page 
. Manual—‘How TO MAKE YOUR JOB 
EASIER WITH AN AMPROBE.” 
Effectively gives the ® Send literature on Amprobe Sensi- 


Amprobe 3 additional tizer and Split Plug. 
ranges: 0-1 AMPS. A PYRAMID INSTRUMENT HB corint your name, pend 
Mi address in the margin) 
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eon $375 See it today at the better electrical distributors 



















60 pages of 
valuable informa- 
tion describing 

the entire 

line of 

Honeywell 
Automatic Controls 
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DAY! 


The KIND of information you want, right at 
your finger tips . . . on pneumatic and electric 
non-indicating controls for temperature, pres- 
sure and humidity. 


Included are many types of switches and relays 
... temperature and pressure controllers. . . all 
types of valves . . . and scores of other inex- 
pensive, accurate and dependable controls. 


Catalog No. 8304 is complete and factual... 
contains detailed specifications for all prod- 
ucts, with complete supplementary price lists. 
It belongs in your files for ready reference... 
send for your copy today. 


MINNEAPOLIS-HONEYWELL REGULATOR CO., 
Industrial Division, 4466 Wayne Ave., Phila- 
delphia 44, Pa. Offices in more than 80 princi- 
pal cities of the United States, Canada and 
throughout the world. 


Honeywell 


\ BROWN INSTRUMENTS 








115 volts, 60 cycles. An electronic bridge 
circuit automatically compensates for line 
voltage variations from 105 to 125 volts 
without need of readjustment. Instrument 





is supplied with a large-faced, d-c 
D’Arsonval type, 4 in. Weston meter 
calibrated full scale from —5 to +5 per 
cent, —25 to +30 per cent and —50 to 
+100 per cent deviation from standard. 
Terminals for standard capacitor are com- 
bination banana pin, jack binding post 
type, spaced % in. Unknown capacitor 
terminals are spring torque type mounted 
on standard combination banana pin 
binding post studs. All components are 
chassis or panel mounted. Case is 18 
gage steel and is 18 in. wide x 12 in. 
high x 12 in. deep. Weight of instru- 
ment is 35 lb.  Clippard Instrument 
Laboratory, Inc., 1125-33 Bank St., Cin- 
cinnati 14, Ohio. 
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RECORDING ACCELEROMETER 


Magnetic recording accelerometer, 
ERA, is suitable for measuring complex 
acceleration patterns of any duration 
from a few milliseconds to several sec- 
onds and is particularly useful where 
exploratory tests to determine accelera- 
tion and frequency ranges are desired, or 
as secondary instrumentation to check 
primary, remote recording instruments. 





Accelerometer includes a transducer and 
recording element as single unit, with 
no wires or telemetering equipment re- 
quired. Noncontract type magnetic re- 
cording lead is displaced from the 
recording medium by a few thousandths 
of an inch and its effect on the record- 
ing’medium can be made to vary linearly 
with displacement. Tape is initially pre- 
pared by prerecording a high-frequency 
carrier magnetization upon it. During 
recording of acceleration, tape is driven 
past a miniature magnet which is mount. 
ed on the seismic recording element. 
Magnet erases an amount of carrier 
magnetization linearly with its amount 
of displacement from the surface of the 
tape. Signal may be played back and 
recorded acceleration measured by com- 
paring the record produced before tran- 
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What you can do to make the suily of Stains Steel 





, ee 


al 90 further 


- Minimize scrap losses at the mill 
by ordering the exact sizes 
that you will use 


cseslibetn Iceni anssliRtatatl i estadiiases Iain Einiecail neat tennessee ti Nila cea ca 
IN 15 FOOT DEAD LENGTHS = 20 UNITS 


«+—— 69 FOOT BAR ——> 


SCRAP 





IN 3 FOOT MULTIPLE LENGTHS = 23 UNITS 


When you order sheets, plates or bars of 
Stainless Steel, don’t confine your specifica- 
tions to mere “dead lengths.”’ Such procedure 
often leads to a waste of material. 

Instead, place your orders in terms of mul- 
tiple lengths. In other words, tell your supplier 
the actual dimension in which you will even- 
tually use the steel. By doing this, you’ll often 
get extra units from good steel that otherwise 
would be consigned to scrap. 

For example, suppose you’ ve been ordering 
15-foot bars and are using the steel in 3-foot 
units. If the mill should roll a 69-foot bar, 
we could cut only four lengths or 20 3-foot 


AMERICAN STEEL & WIRE COMPANY, CLEVELAND 


NATIONAL TUBE COMPANY, PITTSBURGH 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 





units from it. But when ordered in multiple 
lengths, we could cut 23 units from the same 
bar, and scrap losses would be minimized. 

The same thing holds true when you are 
ordering sheets, strip, or plates. The more we 
know how you will use the steel—the actual 
sizes you are planning to work to—the more 
chance we have of taking care of your require- 
ments, 

Cooperation from all concerned will stretch 
supplies of Stainless as far as possible. Speci- 
fying multiple lengths is one way you can help. 
(And it’s equally important in your orders for 
alloy steels and plain carbon steels, too.) 
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COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM + UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S STAINLESS STEEL 


ie eee 


Keep these points 
in mind, too, when 
you order Stainless. 


Tell your supplier exactly where 
you'll use Stainless and how you'll 
fabricate it. 


Indicate, if possible, acceptable 
alternates in composition, gage 
and finish. 


SHEETS - STRIP - PLATES * BARS - BILLETS - PIPE + TUBES - WIRE - SPECIAL SECTIONS 


1-583 
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SS “as specified”’ 


Because all Leach Relays are quality 
engineered for dependable duty... 
they are specified first by leading 
manufacturers of industrial equip- 
ment of all types. If your equipment 
demands relays that are first and 
foremost, more dependable and 
longer lasting, specify Leach Relays 
... they're more dependable... per- 
formance proves it. Whatever your 
relay control problem... it’s a chal- 
lenge to Leach. Illustrated are but a 
few of the wide selection Leach 
provides industry, as standard 
equipment. 


RELAYS SHOWN ABOVE CAN BE SUPPLIED WITH VARIOUS 
CONTACT ARRANGEMENTS. WRITE FOR DETAILS. 


BETTER CONTROLS THROUGH BETTER RELAYS | 


—— 


OF 
cooled | 


hEAGH RELAY GO. 





S915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of U. S. and Canada 
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sient with that produced during transient. 
Type E-62 has a maximum recording 
time of 7 sec and a constant speed re- 
cording time of 4 sec, + ten per cent. 
Seismic mass spring recording elements 
can be supplied in ranges from 0 to + 
10 g, 230 cps to 0 to + 500 g, 1600 eps. 
Operating temperature range is —50 to 
+ 120 deg F. Power required is 110 
volts, 60 cycle. Engineering Research 
Associates, Inc., 1902 W. Minnehaha 
Ave., St. Paul, Minn. 
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SENSITIVE D-C AMPLIFIER 


Signal-to-noise ratio of d-c amplifier 
is within a factor of 2 of the Johnson 
noise limit throughout an input impe- 
dance range of 8. Unit employs two syn- 
chronously driven breakers which convert 
d-c inputs to a-c for amplification and 
back to d-c for output. System discrimi- 
nates against interference from a-c. sig- 
nals in neighboring electrical equipment 
and produces an output of the same 





polarity as the input. Amplifier exhibits 
stability in both zero reading and gain 
in the order of 0.005 microvolts and 0.3 
per cent respectively over periods of 8 
hr or more. In Model 10, response is flat 
from 0 to 1 cps, while in Model 10-A, 
response is flat to 15 cps. Both models 
are available for 110-volt, 60 cycle, 50- 
volt or 6-volt power supplies. Power con- 
sumption is 20 watts. Control is both 
coarse and fine gain and provides for 
seven calibration voltages with accu- 
racies of 5 per cent. Amplifier finds 
application in such diverse fields as 
chemotherapy, seismology, spectroscopy, 
oceanography, meteorology, petroleum 
exploration and the study of cold fronts. 
Liston-Folb Instrument Corporation, Box 
1334, Stamford, Conn. 
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DIFFERENTIAL PRESSURE CELL 


Type FMB SR-4 differential pressure 
cell consists of a pair of matched monel 
metal pressure bellows arranged to apply 
opposing forces on a cantilever beam to 
which SR-4 resistance wire strain gages 
are bonded. Sensing element is hermeti- 
cally sealed by solder in an aluminum 
box. Electrical connections are made 
through glass-to-metal seals. Cell is in- 
sensitive to linear acceleration in any 
direction and may be mounted in any 
position without affecting pressure indi- 
cations. Two pressure ranges are avail- 
able: +10 and +20 lb per sq in. 
Maximum permissible line pressures are 
50 and 100 lb per sq in., respectively. 
Standard circuit is 120 ohms with a 300 
ohm circuit also available. Recommended 
input voltages are 6 and 12 volts re- 
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EXPERIENCE 
and CAPACITY 


Backed by the experience of over 30 years, 
“UNION” laminated metals meet the re- 
quirements of any specified formulas for 
particular applications. They are available 
in any combination of precious metals and 
alloys, securely bonded to base metals... 
in laminated base metals . . . in any strip 
widths and thickness ... in tubes... in 
wave guide tubing... in rings and seam- 
less wires. We supply them as basic ma- LAMINATED TUBES 
terials .. . finished to your specifications 
as contacts .. . or complete assemblies. 





ail 
















LAMINATED 
CONTACT MATERIAL 







“UNION” laminated metals provide you 
with economical solutions to electrical and 
electronic contact problems. Our metal- 
lurgists and technicians will be glad to 
work with you. Just write us. 






LAMINATED WIRES 
AND RINGS 






UNION PiateE nite Sine Co. 


63 Union Street, Attleboro, Mass. 
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spectively with maximums of 8 and 16 
volts. Output at rated differential pres- 
sures is 2.000 + 0.005 millivolts per volt 
input, Cell is temperature compensated 
for zero and span. Calibration accuracy 
is within % per cent of full scale any- 
where within the rated range. In addi- 


custom drawn 
custom insulated 


Specify the electrical properties, flex- CUSTOM spooled _— 


ibility, tensile strength, laying speed, : 
uniformity and other characteristics you to your most exacting 
requirements 


must have. Our Hudson and Winsted Di- 
visions will meet and maintain your spe- 
cifications. 


Yes, “Fine Wire Made Finer!” That’s why Tell us your wire problems 
Hudson-Winsted fine wires are the first and requirements. Our re- 
choice of electrical, radio-TV and elec- search, engineering and pro- 
tronic manufacturers whose products are duction facilities are at your 
noted for reliability and long life. disposal. Let us quote! 


hudsOn wire company 


general offices: ossining, n. y. ©) winsted division, winsted, conn. 


tion to differential measurements of fluid 
and gas pressures, the cells may be used 
with indicating, recording and control 
instruments for measurement of flow, 
liquid level, and other purposes such as 
determination of airfoil pressure  dis- 
tribution in wind tunnel tests. Baldwin- 
Lima-Hamilton Corp., Paschall P. O., 
Philadelphia 42. 
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RECORDING OSCILLOGRAPH 


Cathode-ray recording oscillograph, 
type SC-16A is a 6-element instrument 
capable of producing 6 records simulta- 
neously on either moving or stationary 
photographic film or paper chart. Several 
types of interchangeable record maga- 
zines permit use of either 6 in. or 35 mm 


chart in lengths up to 1000 ft. Drum-type 
EASIER INSTALLATION record magazines, which permit taking 


LOWER POWER CONSUMP- — ™ of high speed records equal in length 
TION a8 to the drum periphery, are available 
MORE RUGGED for record lengths up to 10 ft and 
GREATER RELIABILITY 


COMPARE OMNI-GLOW No. 1010 
WITH ANY OTHER PILOT-LIGHT 


¢ If you're looking for a pilot-light that is inexpensive, easy to install 
and will far outlast the equipment to which it is attached, this is it! 
The Omni-Glow is a neon light encased in a nylon sleeve and a plastic 
fresnel-type lens that will withstand overloads, vibration, and shocks. 
Snaps in place through panel hole with special speednut. Standard 
model +1010A1 operates on 75 to 250 volts AC or DC. Available in 
special models in any thermoplastic material, any color lens, degree of 
brightness or voltage range. UL approved. 


LOWER COST 
LONGER LIFE 


for chart speeds up to 6000 in. per sec. 
Continuous drive record magazines, in 
which chart is driven continuously from 
one spool to another, produce records of 
any length desired up to 200 ft on 6-in. 
chart and up to 1000 ft on 35 mm film. 
Oscillograph includes automatic intensi- 


SAMPLE ON REQUEST. USE YOUR LETTERHEAD. 


INDUSTRIAL DEVICES, INC., 


EDGEWATER 21, NEW JERSEY 


Manufacturers of electrical indicating and test lights, test-prods, insulated clips, 
fused plugs, strain reliefs, and plastic components. Engineering and production on 
plastic components for industry. Let us quote on your needs. Write or call. 


fiers for control of record length, pre- 
cision timing equipment, pulse generator 
for single-trace transient recording, sweep 
oscillator for visual work and transient 
synchronizing equipment. It is designed 
to record up to 200 ke on transient as 
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Zevelwea PHENOLIC TUBES 


ensure 
DEPENDABILITY 


PRECISION PERFORMANCE 
LONG LIFE 
ECONOMY 
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The Allied Control Co. has built 
a long and enviable record as a 


quality supplier of control relays 


to both private industry and CLEVELITE* and COSMALITE* 


governmental services. Laminated Phenolic Tubing 
combines electrical and physical properties to 
Their SK Relay shown above, is typical meet the most exacting requirements. 


CLEVELITE is produced in six grades. . . 
COSMALITE in four grades... 
A grade for EVERY need. 
Cleveland Container’s large production facilities 
further ensure minimum production costs as 
well as dependable deliveries. 
Why pay more? ... for the BEST call CLEVELAND 


*TRADE MARKS 


UeCLEVELAND CONTAINERG)" 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y ., Jamesburg, N. J. eS tb : 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, itd. Prescott, Ontario 


of the various Allied Relays in which 
CLEVELAND CONTAINER tubing pro- 


vides excellent service. 


It is likewise the answer for hundreds 
of other problems of manufacturers in 


the electrical industry. 





Write today for our new de- 







scriptive brochure. Also ask 







for quotations and samples 








REPRESENTATIVES 


to meet your exact specifi- NEW YORK AREA R&T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. J. 
cations NEW ENGLAND 8. S. PETTIGREW & CO. 10 N. MAIN ST., WEST HARTFORD, CONN. : : 
; CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO [2 
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Here’s why those in the know 


—demand 


Shell, insert barrel, coupling 
nut and end bells are 
cad.-plated steel 


Split shell for easy wiring 
and inspection 


Here is another example of the care 
Cannon Electric takes in developing a 
connector for specialized use. This is the 
Firewall Connector to prevent the 
spread of a possible aircraft engine fire 
through the bulkhead into wing sections. 

Illustration shows Flame Barrier type 
with phenolic insert and contacts having 
solder cups. Shell must resist an open 
flame of 2000° F for 20 minutes. Electric 
circuits not required to remain active. 


Flame-Barrier insert 


Contact precision-machined 
from solid bar stock, electro- 
plated with silver or gold 


Neoprene grommet 
relieves wire strain 


The Fireproof continuous service type is 
similar in appearance, but has crimp-on 
type contacts in fireproof insert mate- 
rial. Must carry rated DC current under 
open flame of 2000° F for five minutes 
and withstand vibration of 4%” double 
amplitude at 2000 cycles per minute. De- 
signed for aircraft, this connector has 
other applications where the going is 
tough. For further information request 
Cannon Electric Firewall Bulletin. 


Cannon Electric AN Type Aircraft 
Firewall Connectors are available 
in 14 diameters with a large variety 
of insert arrangements in both 
Flame Barrier and Fireproof Types. 


CANNON 


Los Angeles 31, California 
REPRESENTATIVES IN PRINCIPAL CITIES 
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ELECTRIC 


In Canada and British Em- 
pire: Cannon Electric Co., 
Ltd., Toronto 13, Ontario. 
World Export (Excepting 
British Empire): Frazar & 
Hansen, 301 Clay Street, 
San Francisco, California. 


Since 1915 


well as continuous phenomena. Hathaway 
Instrument Co., 1315 So. Clarkson St., 
Denver 10, Colo. 
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ATTENUATOR UNITS 


Model 650 attenuation network has a 
flat frequency response from d-c to 225 
me. Insertion loss is zero over entire fre- 
quency range. Unit has a total of 100*db 
attenuation in l-db steps. Resistors used 
in instrument are calibrated to an ac- 
curacy of +2 per cent at d-c. Impedance 


of 50 or 73 ohms is standard. Attenuat!on 
is inserted in circuit by mechanically in- 
dependent pushbutton switches. 

Also available is a carrier frequency 
decade attenuator, Model 795, for meas- 
urement applications from d-c to 200 ke. 
Total of 111 db is. available in 0.1-db 
steps. Each individual resistor in attenu- 
ator is adjusted within + 0.25 per cent 
of correct value. Error in attenuation is 
+1 per cent of indicated value when 
terminated by pure resistance. Units are 
available in either a balanced H or an 
unbalanced T network. The Daven Co., 
191 Central Ave., Newark 4, N. J. 
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PER-UNIT-TIME METER 


EPUT Model 554 is a high speed elec- 
tronic counter combined with an accurate 
time base to provide an instrument that 
will automatically count and display me- 
chanical, electrical or optical occurrences 
that can be converted into changing 
voltages. Basic design includes an input 
circuit which consists of a _ two-stage 
amplifier and a trigger circuit, an elec- 
tronic gate which is opened and closed 
by a crystal controlled time base, and a 
series of electronic decade counting units. 
Events occurring at an unknown rate 


produce input signals which are in turn 
amplified and properly shaped. These 
pulses are then admitted through the 
electronic gate to the bank of five count- 
ing units. The gate is opened by a signal 
from the time base, remains open for a 
controlled time interval and is closed 
by a second signal from the time base. 
Number of events that have occurred 
during the time interval are displayed on 
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Speed at your production lines means 
speed to the front lines! 
CONSULT YOUR INDUSTRIAL FINISHES SPECIALIST 


You're meeting more than consumer demand when 
you’re manufacturing for the armed services. You’re 
meeting demand that might mean life or death, 
success or failure for our armed forces. 

You can’t take chances with a finish for fuel tanks, 
for instance. For World War II, government specifi- 
cations called for a finish that would resist salt water, 
sand abrasion, rain, sun and abnormal wear condi- 
tions. It was up to Industrial Finishes Specialists to 
find the answers. Working with government experts, 
they developed finishes that helped keep fuel moving 
to the front. Today they are developing special fin- 
ishes for just about every type of military equipment, 
and for just about any type of climatic condition that 
could be encountered. 


And war-emergency research such as this inevitably 


© 1951, NATIONAL PAINT, VARNISH AND LACQUER ASSOCIATION, INC., WASHINGTON 5, D. C. 
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results in finer finishes for the products that are 
bought for the home. 


So if you’re manufacturing for defense orders, con- 
sult an Industrial Finishes Specialist. He can help 
you solve production and cost problems, maintain 
product quality, whether for defense or civilian needs. 
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...and you've got exactly the 
RIGHT RELAY FOR YOUR JOB! 


With the Struthers-Dunn array of 5,348 relay types to 
choose from, it’s both easy and economical to get a unit 
to match your mechanical and electrical specifications ex- 
actly. No lost time, money and effort in trying to utilize 
units that are only “almost right” for your particular job! 

Write for condensed Catalog H for data on the most 


widely-used Struthers-Dunn types. 


STRUTHERS DUNN 


STRUTHERS-DUNN, INC., 150 N. 13th ST., PHILADELPHIA 7, PA. 


BALTIMORE @e BOSTON e BUFFALO @e CHARLOTTE @ CHICAGO e CINCINNATI 
CLEVELAND e DALLAS e DETROIT @e KANSAS CITY @ LOS ANGELES 
MINNEAPOLIS @e MONTREAL @e NEW ORLEANS @ NEW YORK e@ PITTSBURGH 
STe LOUIS @e SAN FRANCISCO e@ SEATTLE @ SYRACUSE @e TORONTO 


164 


the illuminated panel of the electronic 
counting units. Electrical specifications 
include: Range, 20 to 100,000 cps; accu- 
racy, plus or minus one event; stability, 
better than 5 parts in 10° with standard 
crystal, or one part per million with tem- 
perature compensated crystal; input re- 
quirements, any wave shape, amplitude 


| 0.2 to 20 volts rms; display time, con- 
| tinuously variable 1 to 5 sec; time base, 
| 1 sec for standard model; power require- 
| ments, 105 to 130 volts, 50 to 60 cycles, 


175 watts. Dimensions are 20% in. 
wide x 10% in. high x 15 in. deep. 
Berkeley Scientific “Corp., Box 1826— 
2200 Wright Ave., Richmond, Calif. 
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STRIP CHART RECORDER 


Electronically operated Multipoint Ca- 
pacilog is a deflection type strip chart 


| recorder which provides up to 6 per- 


manent records on one chart. Measure- 
ment may be obtained with sensing units 


producing electric signals, such as thermo- 
couples, radiation detectors, etc. Deflec- 
tion type system is a direct reading, non- 
balancing method of detecting changes 
in a measured variable which achieves 
results heretofore obtainable only through 
the use of potentiometric or null type 
systems. Accuracy is to % of 1 per cent 
of scale. Wheelco Instruments Co., 847 


| W. Harrison St., Chicago 7. 
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ELECTRONIC STANDARD CELL 


Containing JAN-type components, elec- 
tronic standard cell provides a d-c refer- 
ence voltage stable to 0.25 per cent. 
Output ripple on the low current models 
is less than 0.01 per cent. Stability is 
maintained under wide temperature range 
and continuous duty. Unit is for use with 
self-balancing potentiometers, wire strain 
gages, recording oscillographs, _ resist- 
ance thermometers, and other applications 
which require a stable d-c source. It 
operates from an a-c source, 90 to 130 
volts; 50 to 500 cycles, is immune to 

amage by momentary short circuits and 
is unaffected by temperature changes. 
Cells for precise output voltages of 1.00, 
10.00, 100.00 and the electrochemical 
standard cell voltage of 1.018 are avail- 
able. Units for any voltage in the 0 to 
100 volt range with current drains from 
(0 to 30 milliamperes can also be supplied. 
Unit is housed in a gray instrument case 
of open grill design. Hastings Instrument 
Co., Inc., Hampton, Va. 
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STEEL DISCS ADD LIFE 
TO POPULAR HYDRAULIC AIRCRAFT BRAKE 


It takes a lot of stopping to halt 70 discs. When pressure is applied, the 
tons moving at a speed of 100 miles discs are compressed together. The 
per hour. Consequently, circraft friction results in braking action. 
brakes must be tough. Among the 
toughest is the hydraulic disc brake. 
Basically, the disc brake is composed 
of two sets of discs, one:of which is 
locked to the brake chassis and is 


The steel used in the brake discs 
must withstand tremendous abra- 
sive action even when they get hot. 
One brake manufacturer finds his 
best steel to be Sharon carbon strip 


RLS The second set rotates steel. It resists friction wear at high 
with the wheel. The rotating discs heats and doubles the life of the 
are alternated with the non-rotating lelgel <-e 


*Specialists in: STAINLESS, ALLOY, COLD ROLLED AND COATED Strip. 


SHARON STEEL CORPORATION 
Sharon, Peantyloania 


DISTRICT SALES OFFICES: Chicago, IIl., Cincinnati, O., Dayton, O., Detroit, Mich., Indianapolis, Ind., Milwaukee, Wis., 
New York, N. Y., Philadelphia, Penna., Rochester, N. Y., Los Angeles, Calif., San Francisco, Calif., Montreal, Qve., Toronto, Ont. 





SELENIUM RECTIFIERS 


2ND ens | 


Over 1,000,000 Selenium Rectifiers have 
been produced by International Rectifier 
Corporation during the past three years. 
These include miniature rectifiers, high 
voltage and high power rectifiers of many 
different designs and capacities, for a 
wide variety of applications. 


Here at International Rectifier Corpora- 
tion, we specialize exclusively in the de- 
velopment, design and manufacture of 
Selenium Rectifiers of top quality for 
dependable performance. One out of every 
5 of our employees is a graduate engineer 
with careful, thorough training. 


TYPE V-HM SERIES 


S MILLIAMPERES DC 
HERMETICALLY SEALED 


Circuit-Half-Wave. In 3/8” metallic case with 
pigtail leads, the negative lead being grounded 
to the case. Overall length varies to 0.890”, de- 
pending on the DC output voltage rating. 
PARTIAL LIST OF TYPE V-HM SERIES 
RECTIFIERS AVAILABLE 


Rectifier | DC Output Rectifier 
Part No. Voltage Part No. 
—_ 160 V8HM 
V3HM 200 VIOHM 
V4HM 220 VIIHM 
V6HM 240 V12HM 


TYPE V-HF SERIES 
5 MILLIAMPERES DC 


Circuit-Half-Wave. In 9/16” OD Phenolic Tube 
with ferrule at each end for insertion in Fuse 
Clips. Overall length varies to 9” depending on 
the DC output voltage rating. 


PARTIAL LIST OF TYPE V-HF SERIES 
RECTIFIERS AVAILABLE 


BC Output Rectifier | DC Output Rectifier 
Voltage Part No. Voltage Part No. 


40 V2HF 800 V40HF 
80 V4HF 1500 V7SHF 
200 V1OHF 2500 V125HF 
600 V3IOHF 4000 V200HF 


STANDARD SELENIUM CELL SIZES 
Cell Type No. U v Y z Ww 
Cell Diam. (in.) Ys We % i's, } 
Current Rating ‘(ma.) 1.5 5 iW 20 75 


We manufacture over 500 types of Rectifiers 
for Special Requirements. Write for further data 
and literature. 


INTERNATIONAL 


RECTIFIER CORPORATION 
6809 S. VICTORIA AVE @ LOS ANGELES 43 
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Manufacturers’ 
Literature 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 171. 


ELECTRONIC COMPONENTS—Forty- 
two-page catalog RC-8 covers a wide 
range of standard fixed and_ variable 
resistors, line and slide switches, choke 
forms, capacitors, and permeability iron 
cores. Large photographs add to the 
usefulness of the catalog. Tables of 
mechanical and electrical specifications 
and other selection data are provided. 
Stackpole Carbon Co. 


Circle No. 48, Reader Inquiry Facility, page 17] 


RELAYS, TIMERS—Specification data 
covering power relays, sensitive relays, 
latch relays, sequence relays, instrument 
controlled relays, special purpose relays. 
timers and related items are presented 
in a 20-page catalog H. Illustrations and 
diagrams are included. Struthers-Dunn 
Inc. 

Circle No. 49, Reader Inquiry Facility, page 17) 


TV ELECTRICAL TAPES — Scotch 
brand electrical tapes for television ap- 
plications are described in an 8-page 
bulletin “Tapes for Television.” Ilus- 
trations show applications in TV_ coil 
construction. Production methods and 
performance advantages are summarized. 
Minnesota Mining & Manufacturing Co. 
Circle No. 50, Reader Inquiry Fazility, page 171 


BARIUM TITANATE—A 25-page sup- 
plement to a previously published report 
“High-Dielectric Ceramics Produced With 
TAM Titanium Dioxide and Titanates” 
deals with barium titanate and additives. 
It essentially comprises chapter 10 of 
the originally planned work. The text 
discusses the crystal structure, electro- 
mechanical effects, preparation of barium 
titanate dielectrics, and the various prop- 
erties of the compositions. Thirty graphs 
are included showing characteristics under 
various conditions. There is a bibliog- 
raphy of some 102 references. The Ti- 
tanium Alloy Manufacturing Div., Na- 
tional Lead Co. 

Circle No. 51, Reader Inquiry Facility, page 17] 


ETHOXYLINE RESINS — Twelve-page 
technical bulletin “Casting Resin B” gives 
general properties of the Araldite ethoxy- 
line casting resin used for filling and em- 
bedding electrical assemblies and appa- 
ratus. Large application photographs, 
application methods, design notes, and 
tables of physical, chemical and elec- 
trical properties are provided. Use of the 
resin for bonding purposes is also de- 
scribed. 16-page bulletin “Types I and 
XV” provides similar data for two grades 
which are primarily intended for bond- 
ing purposes. A 4-page bulletin “A New 
Group of Triple Function Resins” pro- 
vides general data on the entire line of 
resins. Ciba Co., Inc., Plastics Div. 

Circle No. 52, Reader Inquiry Facility, page 171 


BENDIX RADIO DIVISION 


AVIATION CORPORATION 


ELECTRONICS ENGINEERS—At all 


salary and experience levels. 


RESEARCH ON: Antennae, Servo- 
mechanisms, Microwave ccts. and 
other phases of communications 
and navigation equipment. 


PRODUCTION DESIGN OF: Military 
and commerical communications 
and navigation equipment. 


FIELD ENGINEERS — Supervise 
installation and maintenance of 
radio and radar equipment. Factory 
training will be given. Base salaries 
from $4200 to $6900 per year. 
25% bonus for time spent overseas. 
Traveling and living expenses paid 
by Bendix. Insurance plan. 


TEST AND INSPECTION ENGINEERS 
—Practical knowledge of radio, 
radar, or TV manufacturing pro- 
cesses. Good knowledge of radio 
fundamentals essential. Base sal- 


aries from $3900 to $5880. 


TECHNICAL WRITERS — Knowledge 
of radar fundamentals or radio re- 
quired. Work closely with engineers 
to gather material for instruction 
and maintenance manuals. Base 


salaries from $3400 to $4300. 


LABORATORY TECHNICIANS — Re- 
quire knowledge of radio funda- 
mentals and skill in use of measur- 
ing instruments and_ laboratory 
equipment. Previous industrial ex- 
perience essential. Salaries from 
$262 to $321 per month. 


BASE SALARIES FOR ALL POSI- 
TIONS LISTED ABOVE ARE SUPPLE- 
MENTED BY UP TO 30% FOR 
REGULARLY SCHEDULED 48 HOUR 
WEEK. 


Housing is no problem in Baltimore. 


Excellent group insurance and 


‘family hospitalization plan. 


Attractive retirement plan for pro- 
fessional personnel. 


Write for application: 


Engineering Personnel Supervisor 
BENDIX RADIO DIVISION of 
Bendix Aviation Corporation 

Baltimore 4, Maryland 
TOwson 2200 
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Simplify Your Access Panel and Door Assemblies... 
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Fastening removable access doors and panels need not be a laborious and costly 
production or assembly operation—not if they’re fastened with QUICK-LOCK. 

Designed for simple installation, QUICK-LOCK requires no special tools. It speeds 
up mounting and demounting detachable panels with only a 90° turn required to 
lock and unlock it in a jiffy. 

The flexible mounting and tapered stud makes QUICK-LOCK ideal for assembling 
curved sheets and insures a tight fit when locked. Stud is self-ejecting when unlocked. 
Minimum deflection is assured—only initial loads are carried by the helical spring. 
Solid supports take up increased loads. 

Industrial and agricultural equipment manufacturers would do well to analyze the 
cost-saving features of QUICK-LOCK’s simple design. A good way would be to call in 
a Simmons Engineer and discuss the economy of a QUICK-LOCK installation as com- 
pared to your present fastening method. Why not send for him today? 


SIMMONS FASTENERS 


SIMMONS FASTENER CORPORATION « 1752 NORTH BROADWAY, ALBANY 1, N. Y. 
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HOOVER HONED RACEWAY* 


POLISHED 
Polished Raceway surface 
magnified 100 times as 
used in other ball 
bearings. 


* HOOVER HONED 
Racewoy surface magnified 
100 times, as used exclu- 
sively in Hoover Ball 
Bearings. 


it’s the 
raceway 
that 
makes the 


difference 


HOOVER 


tL eeeee ee UC 


BALL BEARING 


ee ee 


90% longer life 
30% greater load 


Amazing Quietness 


The Aristocrat 
ya ea 


SOLDERLESS CONNECTORS—Hydent 
catalog Y53 provides 25 pages of con- 
densed data covering standard connectors 
of this type. Large illustrations show 
construction. Performance data are 
tabulated. Selection is simplified by large 
tables which give dimensions, illustra- 
tions and catalog numbers. A line of 
accessory tools is also described and 
illustrated. Catalog is exceptionally well 
indexed for easy reference. Burndy 
Engineering Co., Inc. 

Circle No. 53, Reader Inquiry Facility, page 171 


TEFLON COMPONENTS — Two-page 
data sheet, catalog No. 400, illustrates 
parts such as insulators, spacers, con- 
nectors, and gaskets. Property data are 
tabulated. General uses and advantages 
of these components are summarized. 
United States Gasket Company, Teflon 
Products Div. 

Circle No. 54, Reader Inquiry Facility, page 171 


SILICONE-BASE FINISHES—Heat-re- 
sistant finishes made from silicone resin 
are described in a 4-page bulletin. Sev- 
eral case histories and _ performance 
characteristics are given. Midland In- 
dustrial Finishes Co. 

Circle No. 55, Reader Inquiry Facility, page 171 


MAGNETIC CONTACTOR—Type CRA, 
Size 00, multipole, convertible magnetic 
contactor is illustrated and described in 
an 8-page bulletin. Series of photographs 
show construction details, circuit arrange- 
ments, contacts, and methods for con- 
version of circuits. The Arrow-Hart & 
Hegeman Electric Co. 

Circle No. 56, Reader Inquiry Facility, page 


COMMUTATOR MOTORS — Three- 
phase, variable speed, commutator 
motors, rated 1-500 hp, for industrial 
applications such as textile machinery, 
paper machinery, rubber industry ma- 
chinery, etc., are described in a 16-page 
bulletin, NYP 245-3051. The bulletin 
does a complete job of giving the design 
details, characteristics, summary of ad- 
vantages, fields of applications, and also 
several pages of application photographs. 
Brown Boveri Corp. 

Circle No. 57, Reader Inquiry Facility, page 171 


ELECTRONIC TUBES — Engineering 
bulletin ET-B28 comprises a detailed 
discussion of the gated-beam tube and 
its application in intercarrier television. 
26 graphs are included, plus circuit dia- 
grams. Description and rating table are 
also provided. General Electric Co., 
Electronics Dept. 

Circle No. 58, Reader Inquiry Facility, page 171 


DYNAMOTORS — Eight-page technical 
bulletin “Specialized Dynamotors” sum- 
marizes operating characteristics, design 
factors, and provides selection data for 
a line of power supplies available for 
design needs in critical electronic cir- 
cuits. Cutaway drawing gives construc- 
tion details. Wiring diagrams and char- 
acteristics curves are provided. The 
dynamotors are designed to operate 
continuously in ambient temperatures 
between — 55 C and + 55 C, and con- 
tinuously or intermittently at altitudes 
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RUST | - BARRIER 
PREVENTIVES | WRAPPERS 
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Valuable information on how to package 
your government orders 


Packaging machines and parts to government specifications calls 


for specialized experience and materials. In this vital step in com- ° 

pleting a government order Dearborn can help you. This booklet 
Dearborn stands ready to supply the government specified ma- will help you 

terials you will need. These include the rust preventives, wrappers 

and sealers for the widely known Method IA... case liners... The now edition of “Preventing 


fingerprint neutralizers. Other Dearborn materials include cleaners, 
rust removers and VPI, the specially treated paper that gives off 
an invisible protective vapor. 


Corrosion in Export Packaging” 
gives you: (1) current govern- 
ment specifications; (2) cleaning 





Why not discuss this important matter with a Dearborn packag- methods; (3) approved packaging methods; (4) 
ing engineer? He will gladly assist you in setting up a packaging how to apply rust preventives; (5) how to wrap, 
procedure that fully meets government specifications ... one that seal and dip parts; and (6) other valuable infor- 
will assure the corrosion-free arrival of your products at their mation with step-by-step picture stories. Write for 
destination. it today. 


Please Note Our New Address 


DEARBORN CHEMICAL COMPANY eee ee ee 
Merchandise Mart Plaza ’ Chicago 54, Illinois ' Dearborn Chemical Company, Dept. EM & 
7 ; Merchandise Mart Plaza, Chicago 54, Ill. : 

; (] Please send a copy of “Preventing 7 

i Corrosion.” 5 

: (C Have a Dearborn Representative call. | 

‘ 

UE xaos dnande de nedagmedeFadnndoes : 

Reg. U.S. Pot. Off. PNET co cccceuekenpeennceansess 

BN. oF cin pill dvon do uno tie wabeaOREEEE : 

5 
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NOW you can perform 
any of these 


Safer, Better, and up to 
25% or more FASTER 


Dial feeding parts with the Bel- 
lows Rotary Work Feed Table 
gives up to 25% or more pro- 
duction; (gains up to 100% are 


not unusual from users’ reports.) Even inexperienced operators 
get this added production because safe dial feeding takes away 
the fear that unconsciously causes an operator to slow up. 


With the air-powered Bellows Rotary Feed Table on the job, 
the operator loads at one station, unloads at another, while work 
goes on at a third station. (Standard tables will position 4, 6, 8, 
12 or 24 stations.) Table and ram are electrically or mechanically 
synchronized. The Rotary Feed Table sets the production pace, 
and maintains it uniformly all day long. The operator rhyth- 
mically loads and unloads. Production soars. 


FOR 
FULL 


DETAILS 


551, 


For full details how you 
can apply safe, ‘Controlled- 


Air-Power”’ feeding of 


parts to press rams to ob- 


tain up to 25% or more 
greater production, write 
for your free copy of Bulletin T-80, and the 
dial feeding Foto Facts File (installation 
photographs, wiring diagrams, etc.). Ad- 
dress: The Bellows Co., Department EM- 


Akron 9, Obio. 


The Bellows Co. 


AKRON 9, OHIO 


7 AS: 


SAFER, 


1288s 


PRODUCTION 


— WITH “CONTROLLED-AIR-POWER” 


from sea level to 50,000 ft. Totally en- 
closed or fan-cooled units are provided. 
Frame sizes range from 2% to 5%, 
Bendix Aviation Corp., Red Bank Div. 


Circle No. 59, Reader Inquiry Facility, page 17] 


ACRYLICS—Molding information about 
acrylics is contained in small 12-page 
manual, PL-35. Subjects: mold design, 
molding conditions and_ techniques. 
Rohm & Haas Co. 
Circle No. 60, Reader Inquiry Facility, page 17] 
ELECTRONIC HARDWARE — Plugs, 
jacks, switches, clips, knobs, sockets, con- 
nectors and panel bearings are described 
and illustrated in 4-page folder.  Tele- 
graph Apparatus Co., Inc. 

ircle No. 61, Reader Inquiry Facility 


SELENIUM RECTIFIERS — 16-page 
bulletin 104 summarizes characteristics, 
applications and design factors. Rating 
tables, typical circuits, and performance 
graphs are included. A‘tabulation of rec- 
tifier stacks is another useful feature. 
Also tabulated are typical stack assem- 
blies, and ratings and dimensions of 
miniature rectifiers. Radio Receptor Co., 
Inc., Seletron Div. 

Circle No. 62, Reader Inquiry Facility, page 171 
RESISTORS—Builetin B-5 provides 4 
pages of charts and graphs covering tem- 
perature coefficient, standard RMA re- 
sistance values, derating data, and other 
characteristic and selection data for 
insulated wire-wound resistors. Bulletin 
F-2 also 4 pages, comprises character- 
istics data, design information, and in- 
stallation information, on a high fre- 
quency-high power water-cooled resistor 
for applications in television, FM, and 
dielectric-heating equipment. _ Interna- 
tional Resistance Co. 

Circle No. 63, Reader Inquiry Facility, page 17] 


SWITCH TIMERS — Specification and 
design data on clock-timing movements 
and on switch timers is provided in a 
12-page bulletin CM-11. Dimensional 
drawings and illustrations are included. 
The Sessions Clock Co. 
Circle No. 64, Reader Inquiry Facility, page 17] 
PLATING UNIT — An industrial hard- 
chrome plating unit, Model A-20, is de- 
scribed in a 4-page Bulletin IC-20. Unit 
features built-in power supply, easy oper- 
ation, and low power consumption. Ward 
Leonard Electric Co., Industrial Chrome 
Div. 

Circle No. 65, Reader Inquiry Facility, page 171 


HYDRAULIC SEALS—Loose-leaf folder 
contains about 26 data sheets on O-ring 
hydraulic seals, meeting both military 
specifications, and commercial standards. 
Dimensional information is fully tabu- 
lated and many installation drawings are 
provided to cover a variety of applica- 
tions. Goshen Rubber Co., Inc. 

Circle No. 66, Reader Inquiry Facility, page 17] 


HERMETICALLY SEALED RELAYS— 
Engineering bulletin 114, 36 pages, gives 
fundamental data on the principles, pro- 
duction, advantages, and applications for 
these types of relays. Major portion of 


ELECTRICAL MANUFACTURING 





The well known characteristics of 
polyethylene is now available in 

calendered tape form. Usual thickness 
.004, .007, .10. Widths as specified. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 
Varnished Cambric Cloth Varnished Fiberglass 
Varnished Cambric T “Varsiot” Combination Siot Insulation 
Other Varlex SP. roducls —- Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 
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the bulletin is devoted to a particularly 
useful section on how to write specifica- 
tions for hermetic sealing. C. P. Clare 
& Co. 
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METAL SHOCK MOUNTS—Plate type 
and cup type all-metal unit mounts for 
vibration and shock prevention are de- 
scribed in a 4-page bulletin, Catalog 600. 
Design is based on a steel resilient mesh. 
Particularly useful for airborne electronic 
equipment. Temperature range from 
—90 C to +175 C. Detailed dimen- 
sional drawings. Robinson Aviation, Inc. 
Circle No. 68, Reader tnquiry Facility, page 17) 


DIE CASTINGS—Production economy 
by means of die castings is discussed 
in a 10-page bulletin. Picture technique 
is used to describe how die castings are 
made. Design hints for die casting use 
are included and a tabulation of chem- 
ical and physical specifications of various 
types of aluminum-base and zinc-base 
castings. Several case histories are added. 
The Hoover Co., Die Casting Div. 

Circle No. 69, Reader Inquiry Facility, page 171 


SWITCHES—A line of rotary switches 
for broadcast and communications equip- 
ment, industrial applications, and lab- 
oratory instrument use is described in a 
4-page bulletin. Operating voltages range 
up to 1500 volts rms, depending on type. 
Current ratings are up to 15 amp con- 
tinuous. Positions available are up to 47 
per pole. The Daven Co. 

Circle No. 70, Reader !nquiry Facility, page 17] 


KEL-F DATA—Fabricators and molders 
of Kel-F (trifluorochloroethylene) plastics 
provide a 4-page summary of physical 
and mechanical properties. Electronic 
Mechanics, Inc. 

Circle No. 71, Reader Inquiry Facility, page 171 


Feature Article 
REPRINTS 


Selected articles from each issue of 
ELECTRICAL MANUFACTURING are 
reprinted in complete form for convenient 
filing and to avoid mutilating copies of 
the issue. Any qualified reader may se- 
cure, without charge, single copies of any 
new or previously announced title still 
available. Use the Reader Inquiry Facil- 
ity on page 171 of this issue, or address 
a company letterhead request to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
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HERE ARE THE FACTS AND FIGURES 


DIMENSIONS: 
CONTACTS : 


SENSITIVITY: 


MOUNTING: 


1-3/16 x 13/16 x 1-3/8 


5 amp. standard. 28 volts D.C., 115 
volts A.C. Up to 4 P.D.T. D.C. and up 
to D.P.D.T. A.C. 


D.C. 0.7 watts D.P.D.T. (0.1 watt 
in special applications) 


A.C. 3 volt-amperes (operating 
range: 80% to 110% of nominal 
voltage) 


Available for A.C. or D.C, 


HEAT RISE 
D.C. 50°C Rise—2 watts 
85°C Rise—3.5 watts 
A.C. 45°C at nominal voltage 
65°C at 10% overvoltage 
One-screw mounting with locating 
pin. 


HERMETICALLY SEALED DATA 


Base: 1” x 1-1/8” 
Height above chassis: 1-11/16” 
Lugs: 3/8” 


Available with solder terminals or special miniature 


plug-in base. 


AVAILABLE 
HERMETICALLY 
SEALED 


VERSATILE — 
FROM SIGNAL TO 5 AMP. POWER 


This latest addition to Allied’s line 
of quality relays will meet the vi- 
bration, shock and environmental 
requirements for air, marine and 
ground applications. 


OLS S Sl. 
GIVES COMPLETE DETAILS. 
SEND FOR YOUR COPY. TODAY 


Also, be sure to send for your copy 
of Allied’s Relay Guide. It gives 
engineering data for 27 Allied 
relays in a concise tabular form 
for easy reference. 


ALLIED CONTROL COMPANY, INC., 2 EASTEND AVE., NEW YORK 21, N.Y. 
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FLAME RESISTANT 
HEAT RESISTANT 


HIGH INSULATION 
RESISTANCE 


EASY STRIPPING 
HIGH DIELECTRIC 


FACILITATES 
POSITIVE SOLDERING 


Also 
is not affected by the 
heat of impregnation. . . 
making it an ideal wire 
for use in connection 
with coil and trans- 
former leads 
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MINNEAPOLIS 
LOS ANGELES 


MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES 
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“\INOFLAME-COR”’ 


the HEAT-RESISTANT lead wire 


perfectly 


No “Nicking” problem in using this 
proven wire. Not being an extruded 
plastic, its diameter uniformity can be 
absolutely guaranteed. This eliminates 
nicking of conductors and constant re- 
setting of blades in the cutting process. 
Available in all sizes, solid and 
stranded, in over 200 color combina- 
tions . . . “NOFLAME-COR” assures 
maximum output and minimum rejects. 


No “blobbing” of insulations under soldering heat, becouse 
“NOFLAME-COR” is NOT an extruded plastic. Production executives 
specify it as the most efficient heat-resistant wire yet 
developed. Save time, money and assembling headaches. Investigate! 


HU ee oe 


50 Church Street, New York 7, N. Y. 


Branch Offices 


BRIDGEPORT 


CLEVELAND CINCINNATI 
ST. LOUIS ATLANTA 


SAN FRANCISCO SEATTLE 


CHICAGO 





limited, and when the initial supply for 
any title is distributed the item is with- 


* drawn and no more requests can be filled. 


The following listing supersedes all pre- 
vious lists, and should be used to insure 
that requests can be filled. 


Six New Titles Announced 


Three articles from the April issue, 
two from March, and a combined reprint 
of three short articles from “Design 
Trends” are now ready for distribution. 
Requests should be made promptly since 
the supply is limited for obvious cost 
reasons. 


Fixed Resistors for Electronic Applica- 
tions, Apr. 1951, 8 p. Space-saving, 
low-cost stable resistor needed today 
is closely approached in_ research 
sponsored by Signal Corps. Character- 
istics and properties of deposited-car- 
bon, metal film and borocarbon re- 


sistors. (105) 


Military Specifications Controlling Plas- 
tics Dielectrics, Apr. 1951, 8 p. Speci- 
fications for materials essential in elec- 
trical and electronic equipment; why 
and how developed, and where applied. 


(106) 


More Power Out of the Same Motor 
Frame Size, Apr. 4951, 4 p. How 
forced ventilation and new coil design 
increased continuous rating to original 
NEMA 1l-hr rating for a mine _ loco- 
motive motor. (109) 


Relay Circuit Ideas from Miniature 
Train Control, Mar. 1951, 4 p. Where 
only the power line is available for 
control, these ideas provide independ- 
ent speed control for two motors, or 
four selective control functions. (115) 


Gaging and Sorting Electronically, Mar. 
1951, 4 p. Measuring heads and elec- 
tronic circuits for automatically classi- 
fying parts according to dimensional 


variations. (120) 


Molding Glass-Reinforced Plastics; Boro- 
carbon Resistors; Organoboron High- 
Temperature Resins. Combined re-- 
print of three popular “Design Trends” 
articles from recent issues. (132) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been dis- 
tributed and no more copies can be 
supplied. Only those titles listed below 
are still available as this issue goes to 
press; quantities available in some in- 
stances are low. 


Reliable Electronic Equipment, Jan. 1951, 
4 p.. Report of work done at ONR on 
components, design and maintenance 
to obtain longer life for both military 
and industrial equipment. (102) 


Practicability of Powder Metallurgy, Feb. 
1951, 8 p. Methods effective in re- 
ducing the cost of many machined 
metal parts and some case histories; 
comparative cost factors tabulated for 
six fabricating methods. (111) 


Unitized Electronic Design and Construc- 
tion Techniques, Feb. 1951, 12 p. 
Based on study made by Stanford Re- 
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We’re old hands with young ideas 
on turning PROBLEMS into PRODUCTION! 


PROXIMITY FUSE HOUSINGS with exacting 
tolerances. (Left) Prolon injection-molded conical 
housing of ethylcellulose. (Below) Prolon compression- 
molded housing of mineral-filled, phenolic material. 


URING WORLD WAR II, Prolon Plastics helped 
D in developing Proximity Fuses, a project 
which was rated second only to the Atomic Bomb 
in military importance. We were soon able to turn 
out these intricate, precision-molded pieces on a 
mass production basis. Expanded facilities make 


THERE IS 
NO SUBSTITUTE 
FOR PLASTICS! 


a at) 
PLASTICS 


it possible for us to turn out these, or other impor- 
tant military items, on an even greater scale today. 


Our equipment, our “know-how” and skilled 
personnel are immediately available for defense 
work. We do not have to “‘re-convert”’ our plants 
to defense work . . . we’ve been engaged in it 
steadily for the past ten years turning out battery 
cases for Air Force Jet Planes. Right now we are 
working on defense projects for the Navy, the Air 
Forces, and for the Signal Corps and Medical 
Corps of the Army. 


Whether your requirements are civilian or de- 
fense production, a letter, a wire, or a telephone 
call will bring one of our planning engineers to 
your office. No obligation. 


PLANNING ° DESIGNING + DIE MAKING » MOLDING 
FOR CIVILIAN OR DEFENSE PRODUCTION 


PROLON PLASTICS. A DIVISION OF PRO-PHY-LAC-TIC BRUSH COMPANY, FLORENCE, MASS. 
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Using the proper flux for the job 








will greatly increase soldering 























efficiency Contact Kester’s Tech- Salts and paste 
available in 1, 5, 

nical Department on any flux prob- 10, and 50 pound 
containers 








lem. There is no obligation. 














Free —Technical Manual, 


“Solder and Soldering Technique” qayi453 

















KESTER SOLDER COMPANY Teta 
4209 Wrightwood Avenue 
Chicago 39, Illinois 














Factories Also At Newark New Jersey ¢ Brantford, Canada 




































































Here at Comar, a 
competent staff of 
engineers, plus vast, 
new production 
facilities insure more 
rapid deliveries of a 
wide variety of elec- 
trical components. 
Write today. Your in- 
quiry will receive 
prompt attention. 
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ELECTRIC COMPANY 
3349 ADDISON ST., CHICAGO 18, ILLINOIS 

















search Institute for ONR. Advantages 
and limitations of unitized design and 
a number of typical examples using 
preformed or printed circuits, hermetic 
assemblies and embedment. (117) 


Fuses vs Circuit Breakers, February 1951, 
4 p. Motor protection requirements 
analyzed, selection chart for protective 
devices for various circuits. (110) 


Developments in High - Temperature 
Metals and Ceramics, Mar. 1951, 8 p. 
Electrical and mechanical properties 
of metals and metal compounds for 
service at temperatures between 1000 
and 2500 C. (116) 


Crystal Rectifier Performance Evaluated, 
Mar. 1951, 8 p. Germanium diodes 
compared with thermonic and metallic 
rectifiers for low voltage applications 
outside communications field. (114) 


How to Lay Out Panels for Motor Con- 
trols and Wiring of Panels for Motor 
Controls, Jan. and Feb. 1951, 12 p. 
Combined reprint. Panel types, stand- 
ardization of components, electrical 
clearances, enclosure temperature, se- 
lection of wire for power and control 
circuits, termination. (121) 


Electric Drives with Speed Control, Dec. 
1950, Jan. and Feb. 1951, 20 p., com- 
bined reprint. Broad survey of all 
types; flexibility, range, speed regula- 
tion, type of power supply, relative 
complexity, cost; also, discussion of 
the basic problem of matching drive 


to load. (125) 


Report on Dielectric Research, Feb. 1951, 
12 p. Recent conference emphasizes 
practical developments; challenges 
need for fungus protection. (108) 


Making Electrical Contacts Stand Up in 
Control Service, Jan. 1951, 8 p. Causes 
for failure analyzed; advantages and 
limitations of contact materials tabu- 
lated; increasing contact life. (100) 


What About Electrets, Dec. 1950, 8 p. 
An outline and discussion of research 
and developments to date, with an 
annotated bibliography. (138) 


Design Limitations for Ceramic Parts, 
Dec. 1950, 8 p. Methods of fabrication 
and effect on tolerances; general de- 
sign specifications. (137) 


Teaming Up with the Defense Agencies, 
Oct. 1950, 8 p. Who handles what and 
how in the different categories of the 
defense organization. (136) 


Machine Tool Electrical Standards, Nov. 
1950, 12 p. Complete text of revised 
NMTBA_ Standards combined with 
J.L.C. Standards and comment. (134) 


Practical Factors in Applying Organic 
Finishes, Nov. 1950, 8 p. Paint and 
varnish technology, quality control 
and application methods. (133) 


How to Extend the Life of Electron 
Tubes, Nov. 1950, 8 p. Circuit design 
to cushion shocks; marginal checking 
circuits; operating practice. (131) 

Safeguards for Safety in Electrical Prod- 

uct Design, Oct. 1950, 12 p. Where, 

why and what safeguards are required; 

how hazards are avoided. (129) 
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thective Control Without Overheating / 





Too much heat—not enough control! 
That was the problem of the Brainard 
Steel Company until they equipped their 
“Pay-out Reel” with a TDA Duo-Grip 
Brake! This machine serves the purpose 
of holding a coil of steel which is drawn 
into a cold rolling mill and then re- 
coiled. The brake is used to check the 
unwinding coil and, therefore, is con- 
stantly engaged and constantly generat- 
ing heat. The open brake drum area of 
the TDA Brake allows for rapid heat 
dissipation—adding to braking efficiency 
and eliminating a possible fire hazard! 
Moreover, this sturdy brake has proved 
to be simpler to maintain. 


TDA BRAKES 


SOLVED THIS PROBLEM FOR GOOD! 





7 





WHATEVER YOUR BRAKING PROBLEM— 
TAKE IT TO TDA BRAKE DIVISION! 


Controlled rotation is often the key to high production output! 
Dependable, responsive brakes eliminate breakdowns—keep 
machines humming at a steady clip! Recognizing this important 
fact, alert manufacturers are standardizing on smooth, efficient 
TDA Brakes! They’re taking full advantage of the more than 
40 years of experience offered by TDA Brake Division—ex- 
perience concentrated in a highly competent staff of brake 
technicians. Let TDA Brake Division put its forces to work in 
developing the specific type of brake you need to meet your 
exact requirements! Mail the coupon below for more informa- 
tion on how TDA Brakes can be applied to your product. 


xt RO7, 
wo, 






TDA BRAKE DIVISION—DEPT. E-2 
ASHTABULA, OHIO 


_~ 
AN pant Please mail brake information on these applications. 
nisin ; iio aseiSinigetaiicemeaiiantdiainh titcstnaceotiiaieat oe saith 
NO asin ict cticie a sn align amnesiac 
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Here Are A Few Of The Many Products 
Which Can Be Equipped With TDA Brakes 


Centrifuges @© Compressors @ Conveyors @ Cranes 
Cream Separators @ Diesel hook-ups @ Dry cleaning 
machinery @ Extractors @ Hoists @ Industrial electric 
trucks e Lathes (automatic) e Looms (textile) ¢ Lumber 
mill machinery © Machine tools ¢ Materials handling 
equipment @ Motors @ Packaging machinery ¢ Paint 
mixers @ Press brakes @ Printing presses @ Rolling 
mills @ Shears © Warpers (textile) ¢ Welding posi- 
tioners @ Winches @ Automotive ¢ Farm equipment 
Earth moving equipment ¢ Construction equipment 
Public transportation. 


TDA BRAKE DIVISION 


THE TIMKEN-DETROIT AXLE COMPANY 
ASHTABULA, OHIO. 





TRADE MARK REGISTERED 
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Locks and Catches 
for EVERY PURPOSE 


We will gladly work with you in the 
selection of the Corbin lock or catch best 
suited to your needs .. . or in the devel- 
opment of locks and catches designed to 
your specifications. 


FOR PANEL BOARDS a flush-with-the- 
surface lock and latch combined. The lock 
has a sturdy 5-disc tumbler mechanism. 
When unlocked, the ring pull operates the 
bolt (see below), allowing the lock to be 
used as a latch. The lip bolt does not 
require the use of a strike on steel doors. 


(left) Profile illustration of lock above 
shows how ring pull is pulled out to 
operate bolt. At right is a Flush Panel 
Board Catch, for use where no lock is 
required. 

® See Corbin Illustrated Catalog No. 99B 
for full details on Corbin Locks and 
Catches. If you do not have a copy, we 
shall be glad to send one to you. 


Be sure... 


with C 


CORBIN CABINET LOCK DIVISION 
THE AMERICAN HARDWARE CORPORATION 
NEW BRITAIN, CONNECTICUT 


Timing, Counting, Selecting Circuits from 
Elevator Practice, Sept. 1950, 8 p. 
Basic circuits useful in solving auto- 
matic control problems. (128) 


Fluorocarbon Resins Appraised, Aug., 
Sept. 1950, 20 p. Properties and appli- 
cations for high-temperature | stable, 
nonreactive materials with high dielec- 


tric value. (126) 


Cold-Rolled Electrical Strip for Rotating 
Equipment, Aug. 1950, 8 p. Continu- 
ous strip material that gives longer 
die life and faster production. (123) 


What Is a “50 C” Motor? July 1950, 8 p. 
Motor temperature ratings in terms of 
“hottest spot” temperatures for various 
classes of insulation. (122) 


Matching Solenoid Characteristics to 
Load, June 1950, 8 p. Increasing effi- 
ciency and reliability; nine suggestions 
for selection and application. (119) 


Application of Low-Loss Plastics, May 
1950, 8 pv. Significance of dielectric 
properties in design. (118) 


Progress in Synthetic Mica, Mar. 1950, 
8 p. Status of coordinated research 
aimed at large-scale production. (113) 


Microwaves Offer New Control Func- 
tions, Mar. 1950, 8 p. How the func- 
tions of photoelectric control and many 
others can be performed. (112) 


V-Belt Drives for Adjustable Speeds, 
Jan. 1950. Advantages and limitations 
of types for designed-in use. (107) 


Practical Factors in Applying Insulating 
Varnishes, Dec. 1949, 12 p. Import- 
ance of compounding, application and 
testing for coils and windings. (104) 


Electrical Count Control Devices, Nov. 
1949, Jan. 1950, 8 p. Survey of types 
for designed-in use. (103) 


Bulk quantities (five or more) of any 
reprint listed here for which a supply is 
still available may be obtained at the 
following prices per copy on orders ac- 
companied by remittance: 


Quantity Number of pages in reprint 
ordered 4.8 12 16 or more 


5 $0.50 $0.60 $0.70 
10 0.35 0.45 0.55 
25 0.30 0.40 0.50 
50 0.25 0.35 0.45 


As a special service to Librarians to 
whom copies of ELECTRICAL MANU- 
FACTURING are addressed, a maximum 
of four covies of any one title will be 
supplied without charge. Quantities of 
five or more at the price schedule above 


Note that each reprint carries a key 
number which is repeated in the reprint 
subject list in the Reader Inquiry Facility 
on page 171. On one of the postpaid re- 
turn cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be 


filled. 


STANDARD AND 
HEAVY DUTY 


INVERTERS 


For Inverting D.C. to A.C. 
Specially Designed for operating A. C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D. C. Voltages in Vehi- 
cles, Ships, Trains, Planes and 

in D. C. Districts. 


“A” Battery Eliminator, DC-AC Inverters 
Auto Radio Vibrators 


eee S 
Quality Products Stace Art h 


AINT PAUL 1. MINNESOTA-U.S.A 
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a product of imagination >>. 








... With an ideal combination of electrical and mechanical properties 


vy 






BRANCH OFFICES: NEW YORK 17 


g 


Your nartner io ® 


By working alongside folks like yourself—at design desks, workbenches, and in 
laboratories—we've acquired a good idea of the time, care, and imagination 
you pour into the engineering and production of your products. The thick- 
skinned insulation tube for an expulsion fuse shown here is a good example. 
The manufacturer wanted moisture resistance, high strength, weather resistance 
plus excellent arc resistance—all wrapped up in a material that was easy to 
machine. Working with him, and using a little imagination, C-D engineers came 
up with two different plastics: Laminated Dilecto Tubing for the wall, and 
Vulcanized Fibre for the core. 

It's another example of how you, too, can depend upon C-D to engineer 
the right laminated plastic for your needs. For C-D has no “axe to grind.” We 
can recommend from five basic plastics subdivided into a remarkably wide 
range of grades and combinations of grades to supply almost any combination 
of mechanical, electrical, and chemical characteristics. For this kind of help 
and imagination, call your nearest C-D office, any time. 


CELORON (Molded High-Strength Plastic) 
e MICABOND (Bonded Mica Splittings) 
paucing bette, Prog DIAMOND FIBRE (Vulcanized Fibre) 
t Vey VULCOID (Resin Impregnated Fibre) 
§ pILECTO (Laminated Thermosetting Plastic) 


CLEVELAND 14 e¢ CHICAGO 11 e SPARTANBURG, S.C. e SALES OFFICES IN PRINCIPAL CITIES. 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3. e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


. 3 os 
| yontinental ; )icamond FIBRE COMPANY 
Established 1895... Manufacturers of Laminated Plastics since 1911—NEWARK 13 + DELAWARE 
Pee ME ee eee eR a ac 








FIXED RESISTORS 
(3¢-, l- and 2-watts) 


VARIABLE RESISTORS 


IRON CORES 


LINE AND SLIDE SWITCHES 


CHOKE FORMS 


GA CAPACITORS 


Your request (on company 
stationery) will bring you this new 
42-page catalog containing latest 
data on the complete line of 
standard Stackpole electronic components 
plus helpful engineering data. 
Ask for Catalog RC-8. 








MEN in 
INDUSTRY 


G. O. Haglund, who was manager of 
the Engineering Physics Div., Frederic 
Flader, Inc., Toledo, Ohio, is now assist- 
ant director of General Mills Aeronautical 
Research Laboratories, | Minneapolis, 
Minn. He has also been assistant engi- 
neer at Allis-Chalmers Manufacturing 
Co., Milwaukee, Wis., project engineer 
for Naval Ordnance Laboratory and head 
of the Instrument Section, Physics Dept., 
Curtiss Wright and Cornell Aeronautical 
Research Laboratories. Earl Diekhoff, 
formerly design and factory contact en- 
gineer, Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn., has joined the 
physics dept., of the General Mills Re- 
search Laboratories. 


Richard I. Hanford is now head of the 
engineering dept., Ilg Electric Ventilating 
Co., Chicago. Other appointments within 
the department include L. E. Peterson, 
head of the research div., Elmo Larson, 
in charge of electrical div., Fred E. 
Drechsel, in charge of the design div., 
and James O. O’Brien, head of the infor- 
mation division. 


William E. Harvey has been appointed 
vice president in charge of the production 
of carbon and graphite products manu- 
factured by Speer Carbon Co., St. Marys, 
Pa., and its wholly owned subsidiary, In- 
ternational Graphite and Electrode Corp., 
Niagara Falls, N. Y. Mr. Harvey was for- 
merly plant manager. 


Dr. S. W. Herwald, formerly manager 
of development section, Westinghouse 
Electric Corp., Pittsburgh, is now man- 
ager of the engineering development di- 
vision, Special Products Development 
Div. C. E. Bagwell, P. L. Fosburg, N. V. 
Petrou, R. E. Span, G. F. Towner and 
H. M. Watson have been appointed as 
managers of autopilot section, engineer- 
ing design div., computing devices sec- 
tion, analytical section, turret systems sec- 
tion and electromechanical section, re- 
spectively. H. D. Lawton is supervisory 
engineer in charge of design work on 
fixed gunfire control systems. 


L. E. Loshbough has been elected 
president of the Federal Press Co., Elk- 
hart, Ind. He succeeds his father, J. E. 
Loshbough, now vice-president and sec- 
retary. L. E. Loshbough will also be 
general manager. 


Robert D. Scott, Jr., who was manager 
of the B. F. Goodrich Chemical Co. poly- 
vinyl chloride resin plant at Louisville, 
Ky., is now general manager of produc- 
tion for all plants. 


Hilde R. Weil and Frank E. Ellison 
have joined the staff of Evans Research 
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Howell totally enclosed motors power these multiple drill spindles in the plant of a leading auto maker. 


HOW MUCH ARE ELECTRIC MOTORS WORTH? 


Howell Type K Motor. Offers constant 
performance in the presence of dirt, 
dust, fumes and moisture. Sizes from 3 
to 150 H.P. at 1800 R.P.M. Either vertical 
or horizontal mounting. 


Howell Sanitary Motors meet the most 
exacting standards of the dairy and food 
industries. They contain no pockets, 
cracks, or crevices. Available for verti- 
cal or horizontal mounting. 
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The actual cost of the motors you see pictured here 
amounts to hundreds of dollars. 


But their true worth, in terms of supplying the 
power for these multiple drill spindles to turn out 
finished parts, runs into thousands. 


It’s tough applications like this which prove the 
real value of Howell Industrial Type Motors. For 
your jobs, Howell serves three ways: (1) by engi- 
neering electric motors to your job; (2) by furnishing 
motors of the highest quality; (3) by serving you 
after the sale. 


May we apply our facilities and engineering ability 


to your problems? 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 


Precision-built industrial motors since 1915 
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GELECTING relays for dependable remote control is 

a lot like choosing friends. It’s easy to go wrong, 
and the best measurement is the background from 
which they spring. That’s why we pictured above 
several types of North Relays used in automatic tele- 
phone switching, a specialty of this company for 
sixty years. 

There is no higher quality relay than those designed 
for telephone service. The experience and know-how 
with which North meets these specifications goes into 
every type of relay bearing the North name. You can 
get North Relays to meet every requirement in high- 
speed sensitive control; from Midgets to Multiples; 
from low power transfers to switching 5 amp loads 
at 250 V; from single make-breaks to the control of 
32 circuits with one impulse through a single pair 
at low voltage. 

Protect the integrity of your remote control circuit 
design by specifying North Relays. 


NORTH “411 purpose” RELAYS 


Ask for the new informative North Relay Catalog 


THE NORTH ELECTRIC 
MANUFACTURING COMPANY 


Originators of ALL RELAY 
Systems of Automatic Switching 




















































































1432M, South Market Street, Galion, Ohio, U.S.A. 


and Development Corp., New York City, 
as research assistants. 


Andrew Kalitinsky, who was chief en- 
gineer of the Nuclear Energy for Propul- 
sion of Aircraft project, Fairchild Engine 
and Aircraft Co., Farmingdale, N. Y., is 
now manager of the Special Projects 
Dept., The M. W. Kellogg Co., New 
York City. 


L. W. Mercer has been elected as 
executive vice-president of the Square 
D Company organization. Formerly vice- 
president and general manager of the 
Switch and Panel Division in Detroit, 
Mr. Mercer will now assume overall re- 
sponsibility for direction and coordina- 
tion of the company’s sales, engineering 
and production activities. During the 
course of thirty-three years’ continuous 
service with the company, Mr. Mercer 


L. W. Mercer 
(above) 


F. H. Roby 
(above right) 


L. G. Maechtlen 
(right) 


has served as manager of the branch 
plant in Peru, factory manager and then 
general manager of the Detroit factory. 
He has been a director since 1928. 

F. H. Roby has been elected a director 
and vice-president in charge of sales. He 
joined the Square D organization in 
1933 and has served as field engineer, 
manager of industrial control sales and 
general sales manager. 

L. G. Maechtlen has also been elected 
a director and vice-president. Starting 
with the company more than twenty 
years ago as a design engineer, he has 
served as Los Angeles plant works man- 
ager and Western sales manager. He 
will continue as Western sales manager 
and assistant to the general manager of 
the Western Division. 

Elmer F. Paul has been appointed 
manager of manufacturing, Specialty 
Transformer and Ballast Divs., General 
Electric Co., Ft. Wayne, Ind. He suc- 
ceeds William F. Oswalt, who is now as- 
sistant manager of manufacturing in the 
Control Divs., Schenectedy, N. Y. 

William Sandberg, formerly industrial 
engineer for the manufacturing division 
of the General, Electric Chemical Dept. 
in Pittsfield, Mass., has been appointed 
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There are literally hundreds of ways in which DRAKE 
Socket ana and Signal Lights can help an appliance 
sell itself! 


The evident promises they give of greater safety, more economy, 
higher efficiency in use can tip the_prospective buyer’s decision 
your way .. the fulfillment of those promises when the ap- 
pliance is put to work in the home or store helps build the 
satisfaction which brings a customer back again for your brand. 


Almost endless possibilities for practical application, both 
for warning signals and for illumination, can only be barely 
suggested by the examples illustrated: 


A.. DOUBLE-HEAD ILLUMINANT, for lighting 
areas of unusual width. 


8B .. GERMICIDAL, with ultra-violet lamp for puri- 
fying and deodorizing. 

¢..SAFETY LIGHT SWITCH PLATE, to give 
on-and-off warning in numerous applications. 

D .. SWITCH SOCKETS, for concealed illumination 
at working areas. 

— .. INDICATOR BATTERY, with neon lamps and 
necessary resistance, for use in limited space. 


Ff .. SHIELDED LIGHT SOURCE. 


G.. REFLECTOR SWITCH TYPE ASSEMBLY, 
for concentrated illumination on work areas. 


H .. LAMP BANK, consisting of two series groups in 
parallel. 


It costs so little to get the extra sales punch and performance 
advantages DRAKE Socket and Signal Light Assemblies give 
units made by major manufacturers in every branch of the 
electrical field. They’re eee use-proven, adaptable 
to practically any conditions. Write Dept. EM, and tell us 
what type of appliance you have in mind. Our broad expe- 
rience often suggests low-cost possibilities which you may 
have qvecealind. 


MANUFACTURING COMPANY 
Es Go ee eee ee 


SOCKET & JEWEL LIGHT ASSEMBLIES — 
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planting trees with tractors 
to make fibres for industry 


With this MOSINEE Tree Planter, 1500 or 
more seedlings can be planted per hour! 
It completes the planting operation...even 


tamps the seedlings into the ground. 


This is the beginning of a 30 to 40-year 
cycle during which seedlings grow to ma- 
tured trees, ready for harvesting. They 
then will provide the kind of fibres needed 


for many products of industry. 


From seedlings to technically controlled 
industrial paper, MOSINEE safeguards 
every step in the process of making 

MOSINEE fibres 
that work for Industry. 


MOSINEE PAPER MILLS CO., Mosinee, Wis. 


MOSINEE 


makes fibres work for industry 


manager of the industrial engineering 
section. 


John E. Haines has been named pres- 
ident of the newly formed appliance 
controls division, Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn. He 
will also continue as vice president of the 
commercial controls division. 


Gerald G. Boyle, Kenneth J. Cumming 
and Richard DeStefano are now branch 
managers of the Micro Switch Div., Min- 
neapolis-Honeywell Regulator Co., Min- 
neapolis, Minn., in New York, Boston and 
Detroit, respectively. 


William Lightfoot is now general man- 
ager of Raytheon’s subsidiary, Russell 
Electric Co., Chicago. 


Ellis L. Spray, formerly vice president 
in charge of Westinghouse Elevator and 
Air Conditioning Divs. in Pittsburgh, is 
now on the executive staff of The W. L. 
Maxson Corp., New York City. 


Henry C. Miller, who was works man- 
ager over all the operations of The Emer- 
son Electric Mfg. Co., St. Louis, has been 
elected vice-president and general works 
manager. Mr. Miller joined Emerson fif- 
teen years ago as a layout engineer. Later 
he was promoted to building mainte- 
nance supervisor, chief inspector, assist- 
ant works manager, works manager of 
the electrical division, assistant to the 
operating vice president, and works man- 
ager of the turret division. 


D. F. McCarron, formerly chief engi- 
neer of Knapp Monarch Co., St. Louis, 
Mo., is now president and general man- 
ager of The Loyd Scruggs Company, 
wholly owned subsidiary of the Dazey 
Corp., St. Louis. 


A. F. Vinson, manager of the Welding 
Div., General Electric Co., Fitchburg, 
Mass., has temporarily relinquished his 
duties. R. C. Freeman, who was manager 
of engineering, Welding Division, is now 
acting manager of the Division. 


W. A. Weiss, who was manager of the 
Emporium, Pa., receiving tube plant of 
Sylvania Electric Products Inc., is now 
manager of the new receiving tube plant 
in Burlington, Iowa. 


Louis J. Francisco, formerly New York 
sales manager, is now vice president in 
charge of sales and advertising for The 
Formica Co., Cincinnati, Ohio, manufac- 
turer of laminated plastics. He was 
elected to succeed the late J. Roger 
White. 


Russell A. Whiteman, formerly with 
Tuttle & Kift, Inc., Chicago, is now in 
charge of research and development in 
the applied electronics field for Eugene 
Mittelmann, Consulting Engineer, Chi- 
cago. 


Elmar V. Piel has been named a pro- 


ject group leader at Evans Research and 
Development Corp., New York City. Dr. 
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SEYMOUR PHOSPHOR BRONZE 


GRADE A (5% tin): Used extensively for springs, diaphragms, bellows, 
lock washers, cotter pins, fuse clips, clutch discs, screw machine stock, 
bushings, welding rods, pump rods. 


GRADE B (5% tin, free machining): Small gears, pinions, screws, bearings 
and other similar screw-machine products which must be highly resistant to 
wear and corrosion. 


GRADE C (8% tin): Used for springs on electrical apparatus, diaphragms, 
welding rod and springs of all kinds where greater elasticity, strength and 
endurance are required than in the case of Grade A Phosphor Bronze. 


GRADE D (10% tin): Applications requiring the greatest hardness, strength 
and wear resistance of any of the wrought phosphor bronze alloys. Typical 
applications are diaphragms, springs, paper-mill machinery parts such as 
jordan and beater bars, rock drill rifle nuts, locomotive bearing-plate liners, 
fog-horn diaphragms and other similar springs and parts. 


Send for your copy of SEYMOUR 
PHOSPHOR BRONZE for technical data Nonferrous alloys since 1878 


on all Seymour Phosphor Bronze alloys. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONN. = 
= SEYMOUR ==" — 
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NEW F-86 JET 
Is JL5DE36 EQUIPPED! 


NORTH AMERICAN AVIATION Chose 


AND AN 
for DEPENDABILITY! 


Humid tropics, sand-laden desert skies, frozen North or 
extremely high altitudes . . . the new Air Force North American 
F-86A Sabre Jet Fighter is prepared to defend our nation under any 
conditions. Ledex Rotary Solenoids play an important part in this 
dependability. Several vital mechanisms are remotely controlled 
and powered by Ledex Rotary Solenoids. 


The same Ledex standard of dependable remote control and power 
is available for your product. The vast production applications of 
Ledex Rotary Solenoids vary from the dependable snap-action op- 
eration of aircraft mechanisms to the powerful actuation of rugged 
hydraulic valves in heavy duty materials handling equipment. 


We supply to quantity users and solicit the opportunity to be of 
assistance in engineering a Ledex Rotary Solenoid to meet the re- 
quirements of your product. 


Write today for LEDEX ROTARY SOLENOID 
BASIC ENGINEERING DATA 


160 WEBSTER STREET, DAYTON 2, OHIO 


LEDEX ROTARY SOLENOIDS 


Piel was formerly associated with Bar- 
rett Div., Allied Chemical and Dye 
Corp., New York City, Hercules Powder 
Co., Wilmington, Del., and Shell Devel- 
opment Co., New York City. 


W. G. Arnold, who was works man- 
ager of the Fitchburg (Mass.) Works, 
General Electric Co., is now manager of 
manufacturing, Welding Dept. 


R. O. Bullard has been appointed 
manager of manufacturing of the Tube 
Divs., General Electric Co., Syracuse, 
N. Y. He was formerly staff assistant to 
J. M. Lang, manager of the Divisions. 


Dr. Rolland M. Zabel is now manager 
of engineering for the Lamp Div., West- 
inghouse Electric Corp., Bloomfield. 


COMPANY BRIEFS 


Cutler-Hammer, Inc., Milwaukee, Wis., 
has opened a sales office at 120 E. 3rd 
St., Charlotte, N. C. The office will be 
operated as a branch of the Atlanta dis- 
trict sales office and will be staffed by 
Frank A. Miller, Jr., and C. Lee Shaw. 


Hartford-Empire Co., Hartford, Conn., 
has been renamed Emhart Mfg. Co. 
There will be no change in operation or 
organization of the divisions including 
Henry & Wright, Hartford, Conn., or V 
& O Press Co., Hudson, N. Y. 


Baldwin-Lima-Hamilton Corp., Eddy- 
stone, Pa., has acquired the assets and 
business of the Austin-Western Co., 
Aurora, Ill., which will continue to oper- 
ate under its own name producing road- 
making equipment. 


Corning Glass Works, Corning, N. Y., 
has under construction a glass plant in 
Danville, Ky., with a floor area of 270,- 
000 sq ft. Plant will produce bulbs and 
tubing for electronic tubes and lamps. 


Thompson Products, Inc., Cleveland, 
has set up an electronics division at the 
main Cleveland plant under the direction 
of Len W. Reeves, vice president. 


The Foxboro Co., Foxboro, Mass., has 
opened a new branch office at 618 W. 
Church Ave., Knoxville, Tenn. Marvin 
L. Cleaton, Jr., formerly in charge of the 
office at Columbus, Ohio, is branch 
manager. 


Bronze Bearings, Inc., Cranford, N. J., 
has taken over the manufacture and sale 
of bronze bearings, bushings, graphited 
oil-less bearings and nonferrous castings 
formerly produced by S & H Bearing 
Manufacturing Co., Cranford. 


Janette Manufacturing Co. of Chicago 
has purchased the subfractional gear- 
motor business of Robbins & Myers Inc. 
of Springfield, Ohio, and has also pur- 
chased five acres of land in suburban 
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By using Gramix parts, die-pressed of powdered metal 


mixtures, in place of machined parts in products, you 

can make three important savings — savings that are 
mn at q becoming more vital with every day that passes. 

GRAMIX PARTS SAVE METAL. They are made with 


PAS minimum scrap and waste . . . pound-for-pound more 
pieces can be produced from Gramix than can be 


obtained from solid or bar stock that is in tight supply 
today. 
iN a il i h 0 | rs GRAMIX PARTS SAVE MAN-HOURS and machining 
time because, they are die-pressed to tolerances as 
close as .0005” . . . the machining time saved can 
. 1 * be made available for defense weapon production. 


AND, GRAMIX PARTS SAVE MONEY because in 


quantity lots they can be produced at considerable less 
cost than identical machined parts. Then too, Gramix 
iil j | p parts are oil-impregnated for self-lubrication thus elim- 
inating the need for servicing. Add up the advantages 







and you'll see why it'll pay you to go to Gramix .. . 
the leader in the powdered metal field. Write us for 
the full story. 





with GRAMIX parts 
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Chicago for the erection of a new 90,000 
sq ft plant which will double present 
manufacturing facilities. 





Technology Instrument Corp., poten- 
tiometer manufacturers, has moved from 
Waltham, Mass., to its new plant at 
Acton, Mass. 





Rosan, Inc., South Gate, Calif., has 
opened a foundry division for castings 
with molded-in inserts. 


Libbey-Owens-Ford Glass Co., Toledo, 
Ohio, has formed a new Fiber Glass Div., 
in Parkersburg, W. Va., which will be 
directed by G. P. MacNichol, Jr., vice 
president of the company. General offices 


way less trouble will be in Wayne Bldg., Toledo. 


ae. Engineering Dept., A. C. Nielsen Co., 
ey manufacturers of audiometers, has moved 
from 1791 W. Howard St., to 2101 W. 
Howard St., Chicago. 


























Philco Corp., Philadelphia, has pur- 
chased three new manufacturing plants in 
Bedford, Ind., adding 175,000 sq ft to 
the company’s overall manufacturing fa- 
cilities. 


Dazey Corp., St. Louis, Mo., has pur- 
chased The Loyd Scruggs Co., St. Louis, 
manufacturers of fractional-hp motors. 
Plant will be operated as a wholly owned 
subsidiary. 










Cannon Electric Development Co., a 
division of Cannon Manufacturing Corp., 
Los Angeles, has been renamed Cannon 
Electric Co. 
































Synthane Corp., Oaks, Pa., has moved 
| its Kansas City sales office to 311 Mer- 
| chandise Mart Bldg., 2201 Grand Ave., 
| Kansas City, Mo. Gene W. Rankin will 
| continue as sales agent. 


W. C. Dillon & Co., Inc., has moved to 
1421 S. Circle Ave., Forest Park, IIl. 





Keystone Carbon Co., St. Marys, Pa., 


. ; | has completed an addition of 20,00@ sq ft 
This Well-Cast magnesium permanent mold wheel cast- of floor space for the manufacture of 


ing—a )4 Ib. light weight—reduces the overall weight of the hand powder metal parts and negative temper- 
ature-coefficient resistors. 


truck on which it’s used. Tough as an American in Korea, it’s 
J. J. Tourek Mfg. Co., Chicago manu- 


also a push-over to machine. Same thing applies to our sand facturers of precision screw machine 
: in eith : aioe iene 45:8 products is building a plant of 60,000 
castings in either magnesium or aluminum. Want to lose some | sq ft at 1901 S. Kilbourn Ave. 
weight? 


P. R. Mallory & Co., Inc., Indianapolis, 
| Ind., and Sharon Steel Corp., Sharon, Pa., 


40 Years’ Experience have formed a jointly owned company 
: known as Mallory-Sharon Titanium Cor- 
Well-made wood and metal patterns e If you would like to get | poration, in which each has a 50-per 


cent interest. The new company will de- 


the Wellman magazine each month, drop us a note on your vile; teale end wasket thealam diene. 


business letterhead. 


Electro-Temp Inc., Dexter, Mich., 
manufacturer of electrical heating ele- 
ments and resistors, is now producing 
vitreous enameled resistors. 


HPL Manufacturing Co., producers of 
short run stampings, is now located in its 
new 30,000-sq ft plant at 15210 Miles 


2533. EAST 93rd STREET* CLEVELAND 4, OHIO | Ave. Cleveland. 
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THE WELLMAN BRONZE & ALUMINUM CO. 













Keller Screw Drivers and Nut Setters used in the assembly of 
phonograph record -changers. 


Smaller Stock of Maintenance Parts 
Needed for “KELLERIZED” Assembly Lines 


A big advantage of Keller 
Air Tools, from management’s 
viewpoint, is that only a small 
maintenance parts inventory 
is required. 


This is because Keller Tools 
are designed with fewer parts 
and extreme simplicity, which 
leaves little to get out of order. 


Parts are interchangeable, 
making the tools readily 
adaptable from one job to an- 
other. They are easy to take 
down and reassemble when 


> Screw Drivers 


Ais Hommers & Nut Setters 


repairs or job adaptations are 
necessary. 


Employees like the light 
weight and “balance” of Keller 
Tools, because it greatly 
reduces worker fatigue. 


Let our engineers ‘‘Keller- 
ize” your production and 
assembly lines. There are 
Keller Screw Drivers, Nut 
Setters, Ratchet Wrenches, 
Die Grinders, and other air- 
powered tools to meet almost 
every job requirement. 


Keller Open-End Ratchet Wrench 
used to install flexible tubing. 
This style can be slipped over the 
tubing to draw up the nut. 


In fabricating electrical control 
switches, Keller Screw Drivers are 
used to install spring and contact 
units in the plastic framework. 


Control levers for circuit breakers 
are attached with half-inch nuts. 
Keller Nut Setters are used to 
tighten down the nuts. 


KELLER 
?ecucmudlte Fools 


KELLER TOOL COMPANY, GRAND HAVEN, MICH. 
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- . Precision 
CRAFTSMANSHIP 





(PATENTS PENDING) 


ECONOMY 
ACCURACY 
STABILITY 
COMPACTNESS 


* * * 


Uniformly High Performance in 
thousands of applications has resulted 
in wide adoption by most leading 
manufacturers of precision equipment. 
For complete details or engineering 
collaboration, call or write today. 


for 
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Electro Tec Miniature Slip 
Rings and Commutators 
are the product of an ex- 
clusive manufacturing 
technique that results in 
precision concentricity, 
higher dielectric strength, 
longer life. 






















ELECTRO TEC 
CORPORATION 
































IN PRECISION 


Resistors 


Have your Cake... and Eat it, too, with 
JELLIFF ALLOY 1000 RESISTANCE WIRE 


The new high in Resistivity—1000 
ohms/cmf—plus an impressive ar- 
ray of important electrical and 
physical characteristics, make our 
new ALLOY 1000 the most de- 
sirable material for windings in 
compact, precision resistors of all 
types. And the best thing about it 
is that you don’t gain one char- 
acteristic at the cost of serious 
losses elsewhere. Write today for 
Bulletin 25, with the full story 
and technical data on 


° DIPPING BAS& 


4¢HSIW 2UIM 





LEKTROMESH . RES, 


THE C. 0. 


ee 


MANUFACTURING 
ee ee ee | 


auiM a2NVi"? 


SOUTHPORT, CONN. 


FILTERS eo 


° s 
7S © WIRE CLOTH © STRAINE 


JELLIFF ALLOY 1000 RESISTANCE WIRE 




















Workrite Manufacturing Co. has moved 
to a larger plant at 2451 Broadway, Santa 
Monica, Cal., built for increased produc- 
tion of the line of pressure switches. 


Raymond Loewy Associates, industrial 
designers, New York City, has established 
a department of development engineer- 
ing under Milo M. Dean, former chief 
engineer of the Greyhound Corp. 


Lord Manufacturing Co., Erie, Pa.. has 
opened a field office at 1613 
Petroleum Bldg., Dallas, Texas. 


Tower 


Lektra Laboratories, Inc., has moved 
to 154—11 Ave., New York City. The 





company develops and manufactures 
electronic equipment. 
ASSOCIATIONS 


AND SOCIETIES 





H. E. Farrer Joins ASA 


American Standards Association au- 
nounces thes addition of H. E. Farrer to 
its Electrical Department Staff. Mr. 
Farrer retired in 1948 as assistant to the 
secretary of the American Institute of 
Electrical Engineers. He was with AIEE 
for thirty-three years and while there 
served as secretary of the AIEE Standards 
Committee and acted as AIEE repre- 


sentative on the Electrical Standards 
Committee of the American Standards 
Association. 


Bohn Awarded Lamme Medal 


Award of the 1950 Benjamin G. 
Lamme gold medal by the American 
Institute of Electrical Engineers to 
Donald I. Bohn, chief electrical engineer 
of the Aluminum Company of America, 
has been announced by A. H. Kehoe, 
Lamme Medal committee chairman. Mr. 
Bohn won the medal “for his pioneering 
development and application of electrical 
equipment for controlling rectifying sys- 
tems in the production of aluminum.” 
Presentation of the medal will be made 
at the Summer General Meeting of the 
Institute at Toronto, Canada, June 25-29. 
Mr. Bohn is the 22nd recipient of the 
medal which is awarded annually to an 
Institute member “who has_ shown 
meritorious achievement in the develop- 
ment of electrical apparatus or ma- 
chinery.” 


Ralph M. Hunter and Marvin J. Udy 
To Head Electrochemists 


In the recent annual election, in which 
the members voted by mail ballot, Ralph 
M. Hunter and Marvin J. Udy were 
elected new president and vice-president, 
respectively, of The Electrochemical So- 
ciety. Dr. Hunter, manager of the Elec- 
trochemical Division of The Dow Chem- 
ical Company, Midland, Michigan, re- 
places Charles L. Faust of Battelle Memo- 
rial Institute, Columbus, Ohio. Dr. Faust, 
as past president, will continue to serve 
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Another new development using 


B. F. Goodrich Chemical Company raw materials 


ARKING lamps and tail lights 
are living a longer, brighter 
life now—thanks to a new Geon 
plastisol-coated socket. This new 
development not only seals out dust 
and moisture from the socket as- 
sembly, but does away with such 
frequently unsatisfactory devices as 
boots, gaskets, grommets, etc. 
This new socket, used in certain 
1951 cars, is made possible because 
of the remarkable versatility of the 
plastisol coating made from Geon 
paste resin. 
A single dip operation using Geon 
plastisol eliminates as many as three 
or four of the steps in the production 


B. F. Goodrich Chemical Company does not make this socket 
assembly, We supply raw materials for the coating only, 


of conventional socket assemblies. 
Many more automotive, electrical 
and mechanical parts can be simi- 
larly treated. 

Note, too, these processing ad- 
vantages with Geon paste resin. No 
solvents or expensive mixing equip- 
ment are needed. It is easily dis- 
persed in plasticizers to make 
paste-like fluid. You can use it for 
dipping or coating, for molding or 
casting. Many attractive colors may 
be obtained. 

Geon paste resin’s adaptability 
may suggest a product or product 
improvement to you—a new way to 
make sales—a new way to solve 


materials problems. We make no 
finished products—supply raw ma- 
terials only. But technical advice is 
ready at your call. Write Dept. GE-5, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. 


GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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LORD BONDED RUBBER 


Solves Shaker Table Bearing Problem 

































as a member of the Board of Directors. 
Other vice-presidents, elected during the 
past two years and who will serve with 
Mr. Udy, are J. C. Warner, president of 
the Carnegie Institute of Technology, 
Pittsburgh, and R. J. McKay of the 
International Nickel Company, New York 
City. Dr. Henry B. Linford of Columbia 
University, New York City, and Mr. E. G. 
Widell, Radio Corporation of America, 
Harrison, New Jersey, will continue as 
secretary and treasurer, respectively. 


Last Call for Conference 
Paper Abstracts 


Authors of papers to be pre- 
sented at the 1951 National Elec- 
tronics Conference should submit 
titles and 200-word abstracts to 
































J. D. Ryder, chairman of the pro- 
gram committee, not later than 
May 15. Titles and abstracts 
should be sent to Mr. Ryder at the 
Electrical Engineering department, 
University of Illinois, Urbana, 
Illinois. The seventh annual con- 


























Shaker tables perform a wide variety of useful operations throughout 
industry. They remove soil and moisture from vegetables, shake 
mold sand from castings, grade gravel to size, and steadily feed 
products to machines and processes. Most operations involve the 
presence of grit and moisture—notorious enemies of bearing life. 
Hanger arm bearings developed noise, wore rapidly and failed 
early. The problem was to find bearings which would give satis- 
factory service life under such conditions. 






Commercial Manufacturing & Supply Company, Fresno, Calif., 
solved the problem by using standard LORD Bonded Rubber 
Mountings. Torsional movement caused 
by reciprocating action of the shaker is 
accommodated by the flexibility of 
rubber. Installation is simple because 
mountings are small, compact units 
which are pressed and bolted in place. 
Since there are no frictional surfaces, 
moisture and abrasives have no effect. 
Longer bearing life, smoother operation 
and quieter performance resulted from 
the change to LORD Bonded Rubber. 


Many design problems which require 
BEARING ACTION accommodation of relative movement 

can be readily solved by LORD Bonded 

Rubber (rubber-bonded-to-metal) Mountings. Noise and vibration 
can be isolated to make better, more salable products. For informa- 
tion and assistance in selecting and applying LORD Bonded Rubber 
parts, write to attention of Product and Sales Engineering Dept. 


LORD MANUFACTURING COMPANY ~- ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd. 


















Vibration-Control Mountings 






... Bonded-Rubber Parts 
















ference, to be held October 22, 23, 
and 24 at the Edgewater Beach 
Hotel, Chicago, is sponsored by the 
American Institute of Electrical 
Engineers, the Institute of Radio 
Engineers, Illinois Institute of 
Technology, Northwestern Univer- 
sity, and the University of Illinois, 
with participation by the Univer- 
sity of Wisconsin and the Society of 
Motion Picture and_ Television 
Engineers. 












Servomechanism Course To Be Held 
At Massachusetts Institute of Technology 


Plans for a ten-day course on the 
theory and applications of feedback 
control systems and the broad concept 
of “system engineering” have been an- 
nounced by Professor Donald P. Camp- 
bell, of the M. I. T. department of elec- 
trical engineering. The course, to be 
held during the summer session, from 
August 20 to 31, will include a survey 
of the theory of feedback systems with 
emphasis on dynamic operations and sys- 
tem synthesis. Industrial applications of 
feedback control systems, or servo- 
mechanisms, in such diverse fields as 
steel making, printing, petroleum proc 
essing, wood working, textile manufac- 
turing, chemical processing, and power 
distribution will be discussed. Assisting 
Professor Campbell in presenting the 
course will be Professor Gordon S. Brown 
director of the M. I. T. Servomechanisms 
Laboratory; and Paul E. Smith, Jr., and 
Leonard A. Gould, instructors in the 
electrical engineering feedback control 
laboratory. 

The course is intended primarily for 
engineers with a background in_ the 
problems of industrial engineering and 
production management. It will be 
open to those who have had no previous 
acquaintance with the servomechanisms 
field, although a familiarity with the 
engineering problems to be discussed will 


he helpful. 
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Standard 
Internal Everlock 
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; Standard 
+ 80° Countersunk 
Everlock 





re Standard 
ai emsnternal - External 
Everlock 










Their chisel edges lock 
2 ways against vibration, hi 
temperature changes, strain... * 


Chains are still no stronger than their 
weakest link and there’s a chain of quality 
that runs through your purchasing and speci- 
fication of component parts. Your product can 
have no higher degree of quality than the lock 
washers which hold it together. Then standardize 
on “Everlock” Washers. The full length of each edge 
in their patented design digs in —into both the nut 
and the face of the work. They huld for keeps! 





There’s an “Everlock” for Every Lock Washer Need 
Four standard types are shown here but if special needs 
demand others, let Everlock be first to tell you how your 
most exacting specifications can be met. 
When ordering screw-washer assemblers from screw manufac- 
turers specify Everlock Washers for quality and fast service. 


Ask for the 1950 Catalog. Contains full specifications. 
Free on request. 


| \ | 
THOMPSON-BREMER & COMPANY, 1642 W. HUBBARD ST., CHICAGO 22, ILL. 7 
In Detroit: Sam T. Keller Company, 2457 Woodward Ave. \ 
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tHE riGHt BALL 





Not only in precision ball bearings, but 
in countless other places, Strom has 
found that the right ball will do the 
job better. Maybe your problem can 
be solved with the use of the proper 
ball. Why not take it up with Strom. 

Strom has been making precision 





Let Strom Help You 


metal balls for over 25 years for all 
industry and can be a big help to you 
in selecting the right ball for any of 
your requirements. In size and spher- 
ical accuracy, perfection of surface, 


uniformity and dependable physical 
quality, there’s not a better ball made. 


FOR PRECISION GLASS PARTS: -- 
i 


Flat, Bent, or Convex Shapes of heat-treated or tempered 
glass are our specialty. All parts are manufactured from flat 


glass—to your specification. 


Whether you have a problem involving glass parts for a 
commercial product or one based on rigid military specifica- 
tion, we are qualified to help you. 


Heat-treated, tempered or hardened glass parts for: 


Clock & Timer Crystals 
Oven Doors 

Radar Equipment 
Aircraft Accessories 
Photographic Equipment 


Light Lenses 

Dials & Name Plates 
Television Equipment 
Instruments 

Medical Equipment 


Special Shapes for Instruments, Gauges, Household 
and Industrial Appliances; also Ceramic Printed Dials and Name Plates 





2900 S. HALSTED ST., CHICAGO 8, ILL. 
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CALENDAR OF MEETINGS 


May 15—Second Annual Technical 
Conference on Domestic Appli- 
ances, American Institute of Elec- 
trical Engineers, Committee on 
Domestic and Commercial Appli- 
cations and the AIEE Columbus 
Section, Battelle Memorial Insti- 
tute, Columbus, Ohio. 


May 21-22—Committee E-1l1l on 
Quality Control of Materials, Amer- 
ican Society for Testing Materials, 
Cleveland. 


May 23-24—Fifth Annual Conven- 
tion of American Society for Qual- 
ity Control, Hotel Cleveland, 
Cleveland. 


May 24-25—Annual National Meet- 
ing, The Society of the Plastics 
Industry, Greenbrier Hotel, White 
Sulphur Springs, W. Va. 


May 27-30—38th Spring Meeting 
of the American Society of Re- 
frigeration Engineers, Hotel Statler, 
Detroit. 


June 18-22 — Annual Meeting, 
American Society for Testing 
Materials, Chalfonte-Haddon Hall, 
Atlantic City, N. J. 





June 25-29—Summer General 
Meeting, American Institute of 
Electrical Engineers, Royal York 
Hotel, Toronto, Ontario, Canada. 


June 28-30—Annual Meeting, Insti- 
tute of Navigation, New Yorker 
Hotel, New York. 


July 2-4—Semi-Annual Meeting, 


The American Society of Heating 
& Ventilating Engineers, Portland, 
Ore. 





Glen McDaniel First RTMA 

Paid President 

Glen McDaniel, first paid president of 
the Radio-Television Manufacturers Asso- 
ciation, assumed office on April 2. Mr. 
McDaniel was elected to the post by the 
RTMA Board of Directors at their mid- 
winter meeting in Chicago. He resigned 
as vice president of the Radio Corporation 
of America to accept the RTMA presi- 
dency and will assume many of the duties 
heretofore performed by former president 
Robert C. Sprague, resigned. Mr. Sprague 
will continue serving the Association as 
chairman of the Board of Directors until 
the next general election of RTMA officers 
in June. 


Seminar on Company 
Standardization Work 

The next private seminar on the or- 
ganization and operation of company 
standardization work will be held by 
Dr. John Gaillard in the Engineering 
Societies Building, New York City, from 
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FOR EXCEPTIONAL HEAT STABILITY... 


Rome Glass Insulated Magnet Wire! 







SQUARE 





RECTANGULAR 


Whether for large 
or small equip- 
ment you will find 
in Rome Magnet 
Wire the answer 
to dependable 
performance. It is 
quality controlled 
from ‘copper bar 
to finished wire,” 


Power ratings of motors, generators and transformers can be stepped up con- 
siderably when wound with Rome Glass Insulated Magnet Wire. Rated as Class 
B insulation, glass saves space, has higher dielectric strength, provides longer 
service life at higher temperatures, is resistant to moisture and corrosive acids. 

A new Rome Cable development is Silicone Treated Glass Magnet Wire. 
Providing exceptionally high heat stability, this insulation is conservatively 
rated at 175° C. (347° F.) and under proper conditions will give long service at 
temperatures up to 200°C. (392° F.) Intermittent operation at even higher tem- 
peratures is also feasible. ‘Silicone Treated” adds to the well-known character- 
istics of glass, the advantages of extreme heat resistance. 

Available in round, square and rectangular, Rome Magnet Wire can also 
be supplied with insulations of cotton, paper and asbestos. Mail the catalog 
coupon below and see why leading manufacturers specify Rome Magnet Wire. 


IT COSTS LESS TO BUY THE BEST 


ROME CABLE CORP., Dept. EM- 5, Rome, N. Y. 


Send me the new Rome Magnet Wire Catalog. 2d @ a 3 '« A 3 i E gt 4, 

at eee : ( Ye tante “es . in 
OTN 5s. crop cestcesnces ROME - NEW YORK % a 

POGIONG 2.05 ..c5ccisceccocccess- — aay _ Ae aaa ere rr me 


BW ke ee eto. eS State 
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June 18 through 22, 1951. Those inter- 


ested in details and registration are 
invited to write Dr. Gaillard at his 
home address, 400 West 118th Street, 
| New York 27, N. Y., or phone him at 
the American Standards Association, 
| Murray Hill 3-3058. Places may be re- 
served by advance registration. The 
seminar held from January 22 through 


26, 1951, was attended by twelve con- 


| ferees representing eight companies, as 
| follows: The Bristol Company (2); Collins 
| Radio Company; Joy Manufacturing Com- 
| pany; The M. W. Kellogg Company; 
| A. V. Roe Canada Ltd. (2); Saco-Lowell 
| Shops; Stewart-Warner Corporation (2); 
and Whitin Machine Works (2). This 
| raises the number of organizations so 

far represented at the Gaillard Seminars 


to 73 and the number of conferees, to 
over one hundred. 


WITH A BIG REPUTATION 


Change of Address 


The Society of The Plastics Industry, 
Inc., announces a change in address to 
67 West 44th Street, New York 18, N. Y. 
Telephone: Murray Hill 7-2675. 


MODELA ...1/125 to 1/200 H. P. 
2-pole, shaded pole induction motor. 
Features include novel bearing construc- 
tion which insures rigid and permanent 
alignment of motor shaft...oilless bearings. 


STANDARDS 


INSTRUMENT SPECIFICATIONS — 

First specifications for portable and lab- 

oratory indicating instruments are con- 

tained in the American Standard for 

Indicating Instruments, C39.1-1951, ap- 

»roved by the American Standards Asso- 

MODELC ,, - 1/250 to 1/500 H. P. nie in a revision of the American 

2-pole, shaded pole induction motor. | Standard for Electrical Indicating Instru- 

Features include accurately aligned motor | ments. New edition covers alternating 

shaft... oilless bearings. and direct-current instruments — am- 

meters, voltmeters, single phase and 

polyphase wattmeters, power factor 

meters, varmeters, and frequency meters. 

For the first time in this standard a new 

“influence” appears. This is the sus- 

tained operation influence defined as the 

change caused by energizing the instru- 

ment over extended periods of time over 

and above the indications of the instru- 

MODELD...1/50 to 1/100 H. P. | ment when first connected to the circuit. 
4-pole, shaded pole induction motor. Values assigned for 33 types of panel, 
Features include scientifically designed air switchboard, and portable equipment. 


. . Definitions and classification of materials 
intake ... dual cooling fans... -aligni : : os : 
Sins... eee, for switchboard and panel instruments 


eee eee Damage. have been completely revised, as well 
as extended to include portable and 
laboratory instruments. Copies may be 
obtained from the American Standards 
Association, 70 E. 45th St., New York 
17, N. Y., at $1.60 per copy. 


It’s a time-proved reputation, too for d dability 
, ’ as ependability ... ; : O 
quiet operation . . . and trouble-free performance. Each of FRACTIONAL HORSEPOWER M 
h S h . . : TORS—Excerpts from the NEMA Stand- 
these Smooth Power motors is engineered and built to exact- ¢£ + an 
i li : ards for Motors and Generators make 
iat. standards. -- your final assurance of long-lasting up this publication, No. MG2-1951, 
Customer satisfaction. | which deals with motors rated less than 
Write today for complete information and specifications. | one horsepower. The’ book provides 
practical information concerning the con- 
struction, test, performance and manu- 
facturing of universal and alternating- 
and direct-current fractional-horsepower 


THE GENERAL INDUSTRIES co. | motors. It also includes standards for 


such applications as the following: her- 
DEPARTMENT E ¢ ELYRIA, O10 metic motors; belt-drive refrigeration 
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eo een MALE 


BORTHIG” 613 RED 





Simply brush Borthig No. 613 Red Masking Com- 
pound on any parts (rough or smooth) that are to 
be free of varnish, then apply insulating varnish in 
any manner you wish and bake. 


, Lift a corner of the compound with the fingers and 
peel it off! No time-consuming scraping of varnish 
_. . No money-wasting marring of any surface. 


It takes only 5 or 10 minutes to dry, and_it_can Eee 
stand temperatures up to 325° F. : 





JUST BRUSH IT ON, PEEL IT OFF AND POCKET THE PROFITS 
Solved Problems Are Another Product We Deliver. 


GEORGE C. BORTHIG CO., INC. 
laitbateg bedrishes 


EAST RUTHERFORD, N. J. ¢ P. O. BOX 115 
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DO YOU BUY 
FASTENERS 


COST PLUS"? 


The cost of ordinary fasteners is 
their price, plus the cost of rejects 
and time lost in fumbling with de- 
fective fasteners. 

Good fasteners—uniform di- 
mensionally and right for the job 
—play an important part in high- 
speed , low-cost production. Good 
fasteners can cost their price 
MINUS the ‘‘discount’”’ you earn 
through greater production ef- 
ficiencies. 


Scovill makes good fasteners 


Scovill fasteners are made on special 
order only; no “bin” stock is carried. 
They are “custom-made” for each job. 


Recessed Head Screws * Sems 

Tapping Screws Standard 

Machine Screws + Special Cold 
Headed Parts 


Industrial Fastener Sales, Waterville Division 
Scovill Manufacturing Co., Waterville 14, Conn. 


Montclair,N.J. «© Detroit « Wheaton, Ill. 
Los Angeles « Cleveland « San Francisco 
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compressor motors; jet-pump motors; 


| shaft-mounted and belted fan and blower | 


motors; cellar drainer and sump-pump 


| motors; gasoline dispensing pump motors; 
| oil-burner motors; and washing-machine 
| motors. Available from the National 
Electrical Manufacturers Association, 155 
E. 44th St., New York 17, 


| $2.50 per copy. 


SUN LAMPS—Requirements designed to 
| protect the public against unwarranted | 
beneficial | 


claims of the curative and 
| values of sun lamps are contained in a 
report of the Council on Physical Medi- 
| cine and Rehabilitation entitled “Mini- 
| mal Requirements for Acceptance of 
Sun Lamps.” Report sets forth specifica- 


| tions on wavelength, intensity, operating 
| distances and time requirements which 


must be met by sun lamps in order to 


| obtain the council’s seal of acceptance. 


Copies may be obtained from the Amer- 
ican Medical Association, 535 N. Dear- 
born St., Chicago 10. 


GEARS—American standards for gears 
are described in three new booklets pro- 
duced as part of the gear standardization 
program developed by a committee or- 
ganized under the procedure of the 
American Standards Association, and 
sponsored by the American Gear Manu- 
facturers Association and the American 
Society of Mechanical Engineers. Book- 
let B6.7-1950 covers 20-degree involute 
fine-pitch system for spur and_ helical 
gears; B6.8-1950 covers _ fine-pitch 
straight bevel gears; and B6.9-1950 in- 
cludes design procedure for fine-pitch 
worms and worm gears. 


Association, 70 E. 45th 
Booklets 
$1.50 per 
$1.00 per 


ican Standards 
St., New York 17, N. Y. 
B6.7-1950 and B6.9-1950 are 
copy; booklet B6.8-1950_ is 
copy. 


BOOK REVIEWS 


Quality Control; Principles, Practice and 
Administration—by A. V. Feigenbaum. 
Published by McGraw-Hill Book Co., 
New York 18. 500 pp. $7. 


From a broad background of experi- 
ence in the electrical manufacturing 
field, the author presents quality control 
as a business method with repeated 
emphasis on the responsibility of the 
design engineer. Tools employed in 
analysis are treated concisely but only 
as a part of the technique. The major 
emphasis is on an understanding of 
what quality control can accomplish and 
how various plant functions are coordi- 
nated to make it work. 

Book is divided into four 
The first discusses, from a general man- 
agement standpoint, the nature and po- 
tential uses of quality control—activities, 
organization, and results to be expected. 
Part two covers the statistical tools re- 

| quired for the use of quality control, 


sections. 


N. Y., at | 


Standards are | 
available from the American Society. of | 
Mechanical Engineers, 29 W. 39th St., | 
New York 18, N. Y., or from the Amer- | 


ULANET RUGGEDLY DESIGNED 


Miniature 


Provide timing ranges of 
2 seconds to 3 minutes 


% These miniature units actually require 


Ss 


a space less than 154” x 44” x VY", yer 


the stur4y design contributes to long life. 


A Steatite base provides dimensional 
stability while mounting is accomplished 


thru a Bakelite bracket which furnishes 


complete insulation as well as elimination 
of pressure on the ceramic member. Elec- 


trolytic silver contacts insure best con- 


ductivity and longer operation. Stable ad- 


justment is provided for by the clinch- 


type bracket which holds the adjustment 


screw. Contact rating is 100 watts 115-230 


volts ac. 


Of course the Ulanet line includes many 
other Timing and Thermostat units. Why 
not investigate the vast line of miniature 
and sub-miniature designs available. Stat¢ 


application or requirements when writing. 


GEORGE ULANET 
COMPANY 


418 MARKET STREET 
NEWARK 5, NEW JERSEY 


If your problem is Heat Control 
your solution is Ulanet— 
Precision Thermostats & Thermal Timers 
Exclusively Since 1931 


ELECTRIC HEAT CONTROL 
ENGINEERS 
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Tvsas simple as that when you rely on Taylor 


full-line service. Here’s how and why: 


1. If your problem demands 
vulcanized fibre that is excep- 
tionally tough, high in dielec- 
tric strength, light in weight, 
easily machined, attractive in 
appearance, insoluble to most 
solvents and withstands abra- 
sion, you can solve it with 
Taylor Vulcanized Fibre in 
sheets, rods, strips, or coils. 


2. If your problem calls for 
phenol fibre or glass melamine 
and silicone laminates to meet 
specific electrical, physical, 
chemical or mechanical char- 
acteristics, you'll find the 
material you need in our 
wide range of grades. These 
versatile materials, too, are 
available in sheets, tubes, rods 
and strips. 


3. If you are looking for a 
dependable source of supply 
for parts fabricated to your 
specifications, Taylor Fabri- 
cating Service is equipped to 
turn Out precision-made parts 
on time, ready for your pro- 
duction line. 


Next time you require laminat- 
ed plastics, remember Taylor’s 
full-line service— you'll save 
yourself time, trouble, money, 
and a lot of worry! 


Here is the new Taylor 62-page 
catalog. It contains specifications 


TAYLOR FIBRE ¢€O f and description of Taylor 
eo Z 


Laminated Plastics. See for 


Fi Wh NORRISTOWN, PENNSYLVANIA yourself how you can make your 
product or part better with the use 
F WEST COAST FACTORY: LA VERNE, CALIF. : 
of these plus-value materials. 
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Beauty 

































































Manufactured by 
American Electrical 
Heater Co. 

Detroit 2, Michigan 





























Speeds 
Soldering 


= 


This American Beauty 
temperature regulating stand brings outstanding economies 
to soldering operations. The thermostat, actuated by Chace 
Thermostatic Bimetal, automatically maintains a soldering 
iron at economical lower temperature between operations, 
brings it up to full working temperature when removed 
from the cradle. 


Any desired “at rest” temperature, from very low 
through high, is pre-set at the bottom of the stand. When a 
hot soldering iron is placed on the metal crodle its heat is 
conducted to the bimetal actuating element. This causes the 
bimetal strip, carrying one contact, to rise. A spring, carry- 
ing the other contact, also rises, thus maintaining a closed 
circuit until its end hits a stop at the top of the thermostat. 
Since the bimetal strip is free to continue its motion while the 
spring is stopped, the contacts are separated, breaking the 
circuit. Current to the heating element in the soldering iron 
is thus cut off until the iron drops to the pre-set temperature. 
Then the cooling bimetal reverses its deflection, bringing 
the contacts together to close the circuit to the iron's heating 
element. When the iron is in use this circuit remoins closed, 
since its heat does not reach the thermostot. 


This automatic control means labor sovings, better 
soldering, current saving, elimination of fire hazord, longer 
life for soldering irons and operator comfort and safety. 
Perhaps your product can offer increased benefits through 
precision control of its performance by Chace Thermostatic 
Bimetal. Ask the Chace Application Engineer for his 
suggestions. 


W. M. CHACE CO. 


Te ie oe ee ae ee ee 
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while the third section considers the 
application of quality control in engineer- 
ing, purchasing, incoming inspection, 
manufacturing, sales and_ packaging. 
Part four develops the procedures for 
actually instituting a practical program, 
and discusses the selling job that must 
often precede establishment of such a 
program. 

The author is Supervisor of Training 
Manufacturing Personnel at General 
Electric and also secretary of the com- 
panys Quality Control Coordinating 
Committee. This practical background 
is reflected throughout the text. 


How to Use Kodagraph Reproduction 
Materials. Published by Industrial 
Photographic Div., Eastman Kodak 
Co., Rochester 4, N. Y. 72 pp. $0.50. 


Data book on photographic reproduc- 
tion materials for engineering applica- 
tions uses diagrams to graphically illus- 
trate methods of solving special prob- 
lems. Both techniques and equipment 
are explained. Particular attention is 
given to restoration and reproduction of 
worn, damaged or stained engineering 
drawings and to methods of eliminating 
handwork in cases where drawings must 
be changed. A trouble-shooting guide 
lists causes of unsatisfactory prints and 
the remedies for them. 


Metallic and Non-Metallic Coatings for 
Gray Iren—by C. O. Burgess. Pub- 
lished by Gray Iron Founders’ Society, 
Inc., 210 National City, East 6th Bldg., 
Cleveland 14. 76 pp. $1.75. 


Written in plain language, this ref- 
erence manual describes, for the first 
time, practical workable methods of ap- 
plying all known types of coatings to 
gray-iron castings. In the chapter on 
metallic coatings such topics as sprayed 
metallic, hot-dipped, cementation or dif- 
fusion, and_ electrodeposited coatings 
are covered. Non-metallic coatings, de- 
scribed in the second chapter, include 
organic finishes, vitreous or porcelain 
enamels and chemical conversion coat- 
ings. Contains 45 graphic illustrations of 
coated castings and a complete _bibli- 
ography on each coating process. 


Comparative List of Color Terms—a re- 
port of the Inter-Society Color Coun- 
cil, 104 pp. (paper-bound). $2.00. 
(Check with order to ISCC, Box 155 
Benjamin Franklin Station, Washing- 
ton 4, D. C.) 


An exhaustive reference source of 
definitions of color terms, providing in 
one convenient form the many contem- 
porary usages of the member societies of 
the ISCC as well as British usages re- 
ported by the Colour Group of the Brit- 
ish Physical Society, and including the 
recently adopted I.C.I. definitions. 

Part I (81 pages) contains a unified 
alphabetical list of terms and their defini- 
tions. Part II (13 pages) contains indi- 
vidual lists of terms submitted for each 
member society. Introduction and_ in- 
structions, 10 pages. 

This is an invaluable reference book 
for anyone interested in colorimetry as a 
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Delco engineering has put a lot of extras 
into Delco Motors ... and all for one 
reason: To give you a motor that will drive 
production machinery longer hours, with 
less chance of motor breakdown. Look over 
the rugged motor features below .. . and 
‘*g0 Delco.”’ 










— 






WATER-TIGHT CONDUIT BOX 


Absolute moisture pro- 
tection 












POSITIVE LUBRICATION 
Lengthens bearing life 





DELCOTE COIL INSULATION 
Permanently flexible, 














moisture-proof and wear POSITIONED BEARINGS 
resistant Maintain shaft align- 
ment DYNAMICALLY-BALANCED 






ROTOR AND SHAFT 
ASSEMBLY CORROSIVE-RESISTANT 


CAST IRON FRAME 
More solid, more rugged 


DELCO MOTORS 






Reduces vibration, wear 





‘“*‘DELCO PREFERRED’’ 


—because Delco Delivers 


Open and enclosed motors for most 
industrial applications in sizes up to 
100 horsepower for standard foot 
mountings. NEMA C&D flange-mount- — 













ed motors available in sizes through 30 . 
horsepower. Get in touch with Delco DAYTON OHIO DELCO PRODUCTS 
Products, Dayton, Ohio . .. or any 






sales office listed below. Division of General Motors Corporation, Dayton, Ohio 





SALES OFFICES: Chicago - Cincinnati + Cleveland + Dallas + Detroit - Hartford + Philadelphia - St. Louis 
ALSO AVAILABLE THROUGH DELCO MOTOR DISTRIBUTORS 
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Because they combine exceptional 
resiliency with good conductivity, 
Metex Electronic Products made of 
knitted wire mesh offer an unusually 
effective means of sealing and shield- 
ing a wide variety of types of elec- 
tronic equipment. 


As closures for sheet metal cabinets, 
for instance, the resiliency of “Metex”’ 
assures positive conductive contact at 
every point between cover and cabinet 
—eliminating costly machining for 
close tolerances. Metex Gaskets also 
assure resilient metal-to-metal 
contact between flanges, and can 
be combined with rubber com- 







NEW YORK 
PeEL-X is 



























649 EAST FIRST AVENUE, ROSELLE, N. J. 
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OLD OAKEN BUCKET 


The old oaken bucket — full of 
green moss, brown lizards and 
rope drippings. That’s the old way 
— some people are sentimental 
about it and they go around the 
country looking for one — but that’s 
getting a drink the hard way. 

You wouldn’t want to live with 
an old oaken bucket — not for 
long. Why live with an old oaken 
bucket kind of tracing cloth, when 
you can get something as modern 
as Pel-X Water Repellent Tracing 
Cloth. 

Sentiment is all right in its place 
— but that place isn’t on a drawing 
board. Now is it? 

Pel-X is modern —it’s the best 
and we back up that claim with 
proof — your kind of proof — write 
for testing samples now — why 
not now? 


THE HOLLISTON MILLS, 
NORWOOD, MASS. 
PHILADELPHIA 


backed by Holliston’s 50 years of le 
and experience in developing special pur 
cloths for industry 


CHICAGO 


adership 
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pounds to function both as a shield 
and as a seal. 


Applications in which “Electronic 
Weather Strips” have already proved 
their eftectiveness include pulse modu- 
lator shields, wave-guide choke-flange 
gaskets, replacement of beryllium- 
copper fingers and springs on TR and 
ATR tubes. 


We will be glad to put our experience 
at your disposal. A letter to Mr. 
R. L. Hartwell, outlining your 
problem, will receive immediate study. 
For preliminary information, 
~ write for bulletin “Metex ‘Elec- 


a tronic Weather Strips.’ ” 


INC. 


WATER REPELLENT 


pose 


> z 
os A 
4Cinc cre 










science or in the practical application 
of color. 

The report is a revision of the ISCC 
1939 report, and represents a coopera- 
tive project of the member societies and 
the ISCC Subcommittee on Color Terms, 





Manufacturers’ 
Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELECTRICAL MANUFAC. 
TURING as your source. 


MOTOR - SELECTION TRAINING 
COURSE—Fifteenth in the company’s 
“More Power to America” series, the new 
GE industrial motor program consists of 
a Motor Selection and Application Course 
made up of nine 35-mm black-and-white 
slide films, student review booklets and an 
instructors’ manual, containing complete 
script and pictures. Each film is accom- 
panied by a 15- to 30-min sound record- 
ing on 16-in. disks. The first three slide 
films deal with fundamentals of motor 
operation, type and selection. On a more 
technica! ievel, cach of the last six are 
devoted to specific motor types: poly- 
phase induction, single-phase integral-hp, 
d-c and synchronous motors; also adjust- 
able-speed drives and gearmotors. The 
course is intended to be of help to appli- 
cation engineers and machinery designers 
as well as maintenance personnel. Pro- 
gram will be shown to interested groups 
through company’s district offices or kit 
may be purchased, with ten copies of the 
student booklets, for $100. General Elec- 
tric Co.. Small & Medium Motor Divi- 
sions, Schenectady 5, N. Y. 


ELECTRONIC PARTS—Detailed speci- 
fications on a wide variety of tube 
sockets, terminal strips, connectors, plugs 
and pin board assemblies are given in 
this 20-page catalog. Types of sockets 
include acorn, cathode-ray tube, ceramic, 
laminated, miniature, molded, octal and 
wafer. Five pages of data on stamped 
electrical circuits for reducing wiring cost, 
with examples used for amplifier circuits, 
cable assemblies, loop antennas and TV 
tuners. The A. W. Franklin Manufactur- 
ing Corp., 43-20 34th St., Long Island 
City 1, N. Y. 


HERMETIC CAPACITORS—New 1951 
catalog includes general information, 
specifications and ratings for hermetically 
sealed paper capacitors in tubular paper, 
metal tube, rectangular metal and drawn 
shell containers. Types and sizes range 
from miniature % in. diam and 0.001 mf 
to high-voltage filter capacitors mineral 
oil filled for 25,000 volts d-c working 
voltage. Line also includes miniature dry 
electrolytics in sealed metal tubes. Pyra- 
mid Electric Co., 1445 Hudson Blvd., 
North Bergen, N. J. 
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HERMETICALLY SEALED 


MIL-T AND JAN PROJECTS 


Today’s complex electrical and electronic defense equipment 
requires unfailing accuracy and dependability under extreme 
conditions of humidity, heat, mechanical shock and other ad- 
verse conditions. To meet those needs SOLA voltage regulators 
can be provided in hermetically sealed housings which con- 
form to defense specifications for grades 1, 2 or 3 hermetic 
sealing. Splash proof design housings are provided for large 
units where hermetic sealing is not feasible. 


SOLA Constant Voltage Transformers were widely employed 
during World War II wherever continuous precision perform- 
ance of electrical and electronic units was mandatory. Typical 
defense applications include: observation and fire-control, 
radar, omni-directional ranges and other navigation aids, 
X-ray equipment, flight and navigation trainers, and photo- 
electric devices. 


Often the precise voltage input upon which a device’s design 
was predicated is not available. Yet, input voltage level must 
continuously meet design requirements for satisfactory per- 
formance. You can guarantee optimum performance for your 
unit by stabilizing input voltage with a SOLA Constant Volt- 
age Transformer. 


The engineers and sales representatives of the 
OA 1Et 1b A ek SOLA Electric Company will be glad to discuss 
ee eZ : the application of SOLA Constant Voltage Trans- 
Sealed SOLA formers to your specific requirements. Your phone 


call or letter will receive our prompt attention. 
Constant Voltage P 


Transformers 





CUTS COST 25% 


That multi-tapped channel resistor is a Ward Leonard 
suggestion to reduce the cost of maintaining constant 
voltage for a Diesel train’s auxiliary services over the 
entire speed range. 


Originally, the voltage regulator used 16 multi-tapped 
resistor tubes to give 50 resistance steps. Substituting two 
multi-tapped Ward Leonard channel resistors simplified 
mounting so as to save 25% in overall costs. 


So you don’t have to buy a cheaper resistor to make a 
saving. A better way is to let Ward Leonard do the job for 
less cost, with a quality product and an engineering idea. 

Ship your problem our way. 

WARD LEONARD ELECTRIC CO., 34 South Street, Mount 


Vernon, N. Y. Offices in principal cities of U. S. and 
Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
SS Oa eT ee OL Bel OAL La 


RESISTORS + RHEOSTATS « RELAYS + CONTROL DEVICES 


Design Trends 
and Transients 


(Continued from page 124) 


uses standard a-c motor. It has been designed for fast 
operation ; (table-top model, 20x 21x 
light weight (35 Ib); and for attractive 
‘xterior styling. Ooo 


compactness 
1234 in.); 


More Starting Torque for a 
Split-Phase Motor 


Greater starting torque than available from a stand- 
ard split-phase motor was required for a fractional 
horsepower drive but the designer was reluctant to use 
a capacitor motor because of its higher cost. The prob- 
lem was solved at Westinghouse by using steel wedges 
in the slots not occupied by the starting winding. This 
increased the leakage reactance of the running-winding 
circuit and had the effect of widening the phase angle 
between the currents in the starting and running wind- 
ing—one of the determining factors in the amount of 
starting torque developed by a split-phase motor. Use 
of magnetic slot wedges reduces the maximum or pull- 
out torque, but this is compensated by altering the turns 
of the running winding. Also, some sacrifice in eff- 


ciency cannot be aovided but it is small. goa0 


Electrostatic Camera 


Plates for a new-type camera need no chemicals for 
processing and can be used over and over again merely 
by wiping off the image. Picture has tones similar to 
that of an ordinary black and white photograph and can 
be printed on paper, wood, cloth, glass, plastics, or 
ceramic materials or can be made into a transparency 
from which enlargements can be produced. Sponsored 
by the Signal Corps Engineering Laboratories, Wash- 
ington, D. C., camera employs an electrostatic, electro- 
photographic process in which light is recorded on a 
selenium-coated metal plate that has been sensitized by 
an electrical charge. Where light hits the charged plate, 


Radiant heat baseboards in unit sections of 42 in. 
(300 watt) and 30 in. (200 watt) have the heating 
element fused into the back surface of a tempered 
glass panel mounted in a steel frame. When operat- 
ing, surface temperature is 240 F. Developed by 


Appleman Glass Works, Bergenfield, N. J. 
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the charge leaks off the sensitized material in prop¢ rtion 
to the amount of light received leaving an invisible 
image composed of electric charges. 

Finely ground charcoal or anthracite-coal powder 1s 
then blown across the face of the plate. Dust sticks on 
the plate in pri yportion to the amount of electricity pres- 
ent. Powdered image is then transferred to ordinary 
paper or other material coated with an adhesive layer, 
such as rubber cement. To protect the surface and fx 
the print, a clear transparent plastics film is pressed 
against picture. 

For military use, camera offers several advantages 
over the conventional silver-process photography. Need 
for a darkroom in the field is eliminated since the entire 
process is done in the back of the camera within 2 min. 
Storage problems are lessened. Plates are not sensitive 
to light until electrically charged in the back of the 
camera. Also a small supply of plates can be used ovet 
and over again. Plates are not affected or fogged by 
atomic radiations. Camera uses an ordinary lens and 
shutter, and light sources are the same as for an ordi- 
nary camera: sun or reflected light, photofloods, flash 
bulbs, or ordinary light bulbs. Speed of the sensitive 
plate is about the same as the ordinary orthochromatic 


black-and-white film. oo00 


Power Tubes with Ceramic 
Envelopes 


Two new types of 1-kw transmitting tubes developed 
by General Electric Company and now nearing com- 
mercial application have a metal-and-ceramic envelope. 
One type designed as a wide-band linear-amplifier has 
a water-cooled anode and is rated up to a frequency 
of 1000 me. The second type, for use as a grounded- 
grid amplifier and oscillator, is forced-air cooled and 


rated for frequencies up to 400 me. Cathodes are 
indirectly heated in both types. For service at these 
frequencies, the ceramic envelope offers a higher soften- 
ing temperature and reduced Seal between 
ceramic and metal is produced by silver brazing. Ade- 
quate cooling at 2 kw is obtained from a water flow 
oe 


losses. 


ot only 0.6 gpm, 






Thermal Shunt for Soldering 


Heat damage to small electronic components during 
soldering is prevented by attaching to the lead a spring 
clip with heavy copper jaws, according to a discussion 
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HOW TO REDUCE 






YOUR MOTOR CONTROL PROBLEM 
TO ONE QUESTION—WHERE? 













‘“‘Building-block’”’ units permit grouping 
all motor controls at one point 









You control a// the motors in an entire area, floor 
or building—when you centralize the controls with 
Ward Leonard MULTITROL*. 


Prefabricated MULTITROL units (each a complete con- 
trol for one motor) fit into standard framework in any 
arrangement to suit the space. Units can be added, sub- 
tracted, interchanged, or relocated. 

Some of the problems MULTITROL solves include: Struc- 
tural framework—none needed, MULTITROL units are free- 
standing. Obstructions—no difficult cable or pipe forming, 
no chopping out walls. Appearance—no haphazard box 
mounting. Safety—completely deadfront construction. 

Investigate MULTITROL. Wide choice of starter types, 
combined with externally-operated thermal circuit break- 
ers. Write for Bulletin 4410. WARD LEONARD ELECTRIC 
co., 34 South Street, Mount Vernon, N.Y. Offices in prin- 
cipal cities of U. S. and Canada. 


*Also available for D-C 
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SIX IDEAS 


for IMPROVING 
PERFORMANCE 


STEP DOWN 
TRANSFORMERS 


Step-Down Transformers permit using 
standard 115/120 volt, 50/60 cycle 
motors or electronic equipment in 
installations where only a 230/240 
volt supply is available. Plug the step- 
down transformer into the 220/240 
volt line supply, connect the 115/120 
volt equipment to the transformer. 
Thot's all. 


VOLTAGE 
STABILIZER 


For circuits with continuous voltage 
fluctuation the Acme Electric Voltage 
Stabilizer was designed. Operates 
automatically, responds almost in- 
stantly to any deviation in normal 
voltage supply. Designed to pre- 
cision standards. 


RADIO TELEVISION 
ELECTRONIC 


Custom-made transformers designed 
from standard parts is usually pos- 
sible because Acme Electric owns all 
the tools, dies and equipment that 
are needed to make a wide variety 
of transformer designs and sizes. By 
adapting standard components avail- 
able, you save time — money. 


VOLTAGE 
ADJUSTORS 


Provides for manual regulation of 
input voltage over a range from 65 
to 135 volts to exactly the voltage 
required for best performance of the 
electrical equipment. Available in 
sizes from 150 watts to 10 KVA. 


HIGH 
VOLTAGE 


IGNITION 
TRANSFORMERS 


This is an example of what Acme 
Engineers have done in designing 
transformers with secondary output 
up to 10,000 volts. High voltage can 
be safe when components are de- 
signed by experienced engineers. 


AIR COOLED 
TRANSFORMERS 


Heavy duty designs in capacities from 
1/10 KVA to 167 KVA in primary 
voltage input up to 2400 volts, can 
be supplied on special order with 
secondary taps to meet specifications 
of special applications. 


ACME ELECTRIC CORPORATION 


355 WATER ST. 


CUBA, NEW YORK 


Acme Electric also manufactures: Air Cooled Power Transformers « Cold 

Cathode Lighting Transformers and Ballasts ¢ Control Transformers « 

Door Bell, Chime and Signalling Transformers « Electronic Transformers « 

Fluorescent Lamp Ballasts « Luminous Tube Transformers « Radio and 

Television Transformers « Safety Transformers « Step Down Transformers « 
Voltage Regulating Transformers. 


in a recent report of the British Telecommunications 
Research Establishment. Leaving the thermal shunt in 
place for about 15 sec after completing the soldering 
operation is reported to reduce the change in value of 
carbon resistors to less than 1 per cent. Copies of the 
report, PB 100,128 “Overheating of Miniature Re- 
sistors during Soldering,” may be obtained for 50¢ 
from Office of Technical Services, U. S. Department of 


Commerce, Washington 25. OoOoa 


Hermetically Sealed Dry-Type 
Transformers 


sr 

Extensive tests in General Electric’s research labo- 
ratories have shown that Class B materials in a nitrogen 
atmosphere can be satisfactorily operated at the 180C 
temperature previously assigned only to Class H ma- 


terials. The use of Class B insulation permits a reduc- 
tion in prices of hermetically sealed dry-type distribu- 
tion transformers which are nitrogen filled. Whereas 
the previous sealed dry-type transformers with Class H 
insulation were priced 20 per cent higher than conven- 
tional open-type units, these Class B insulated units are 
priced only 10 per cent higher. 

The new hermetically sealed transformers can be 
installed indoors without the expense of fireproof 
vaults, normally required for oil-filled units.. The ab- 
sence of cooling tubes and radiators simplifies installa- 
tion, facilitates tank painting, and completely eliminates 
liquid testing and maintenance. They can even be in- 
stalled underground where moisture, dust lint and cor- 
rosive fumes have previously required either the use 
of liquid-filled units, or excessive maintenance on con- 
ventional open dry-type transformers. Sealed dry-type 
transformers with Class B insulation are available in 
ratings up through 1500 kva and 15,000 volts. OOO 


(Continued on page 264) 
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That laundry should be drying. But, 
Mrs. Burns’ new washer stopped dead 
just as she was putting in the first load 
of clothes. Her opinion of the machine 
is definitely not complimentary. 

The Westville Electric Company will be 
over soon and then the explanations 
will start — perhaps the manufacturer 
cut corners on electrical insulation .. . 
perhaps he used an insulation that can’t 
stand vibration and wear. 


Mrs. Burns isn’t interested in explana- 
tions. She wants service. And she isn’t 
much different from you when you buy 
electrical insulation. 


J oin the ranks of foremost electrical 
equipment manufacturers who use BH 
“649” Fiberglas Tubing and Sleeving 
(Patent Pending) for its superior elec- 
trical insulation qualities. 


BH “649” will take all kinds of hard 
punishment. Knot it, then loosen it — 
twist it ’round and ’round—rub it back 
and forth on the edge of your desk. 
Then examine BH “649”— the mae 


BH > 


SLE | 





Tp J 





“and the laundry isn’t started” 


coating will be undamaged, because no 
hardening varnish or lacquer is used. 
There is no flaking, peeling or cracking. 


Resistance to chemicals, oil and water 
is unusually high. Age has little effect 
on its physical and dielectric properties. 
Physical and electrical properties unim- 
paired after exposure to sub-zero tem- 
peratures. Retains its remarkable 
flexibility in these heat endurance tests 
—15 minutes at 425-450° F., 24 hours 
at 302° F., 1500 hours at 220-230° F. 
Special processing prevents fraying 
when it is cut and handled —a big help 
for speedy installation. 


BH “649” is one of a family of BH 
insulations, each designed to meet par- 
ticular conditions in service. Give us a 
few facts about your requirements, 
product, operating temperatures, 
voltages. We will furnish production 
samples for testing. Address Dept. M-5. 


Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 


“> 








*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’”’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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THE ACCEPTED STANDARD 


HEYCO 


UU aaa 
BUSHINGS 


Save time—reduce costs — increase 
product life. Securely anchor wires 
to chassis without injury. Heycos 
absorb push, pull and torque. Eleven 
sizes clock wire to S-10/3 cable. 


Specification Sheet on Request 


HEYMAN 


MANUFACTURING CO. 
KENILWORTH 1, N. 


cunssre—-9§ 


SAVE MONEY! SEE US BEFORE YOU DESIGN IT! 
Write, wire or phone your needs today! Chances are 
we have just the mould you want! Lowest possible 
prices — prompt, efficient service. Request new 44 
page catalog, today. 


ber. Company 


424 N. Wood St., Chicago 22, Ill. 


Electrically Operated 
Automatic Laboratory Titrator 
(Continued from page 79) 
sired, double-length channel bars may be used, each 
acconmnodating two delivery units, for which four 
switch positions are provided. Front support rod of 
each delivery unit (serving also as the support and 
guide for the beaker lifter) rests directly on the labora- 
tory bench surface. In this way the difficult problem 
of providing an attractive, corrosion-resistant surface 
below the delivery unit is neatly bypassed. 

“Cover-all” enclosures for top and sides of con- 
trol and delivery units are inexpensively blanked and 
formed from 1/8-in, aluminum sheet, and are finished 
with baked dark-gray synthetic enamel, to contrast 
with the lighter-gray panel finish. The forward edges 
are left uncoated, but are polished and the entire ex- 
terior is coated with a clear baked lacquer. These en- 
closures project over the front panels, to give a slight 
visor or hood effect, with the advantage of eliminating 
dust- and liquid-catching crevices, and also the need 
for careful panel-edge finishing. 

In the delivery unit, the cover projects forward of 
the vertical plane of thé panel; in the control unit the 
panel is tilted back at a slight angle. Control unit cover 
is secured by screws at the lower edges; delivery unit 
covers rest flush on ledges in the base casting, engage 
internal clips at the rear, and can be removed by sliding 
forward. In both designs, removal of the cover gives 
unusual visibility and accessibility to the interior. Front- 
panel surfaces are etched to give insignia, designations 
and scales in relief on the bare aluminum base plate, 
relieved detail being in matte finish for high visibility. 
Control knobs are die-cast aluminum, sand blasted and 
coated with clear baked enamel, in a design-harmony 
with other appearance features. Superimposed on_ the 
engraved skirt of the potentiometer control is a trans- 
parent acrylic ‘asymmetry scale,” which provides a cal- 
ibrated, adjustable dial index. It is attached to a 
triangular plate extending behind the dial skirt to pivot 
in a grove cut in the control shaft. A spring device, 
mounted behind the panel and acting through the knob 
used to adjust the scale, apples downward pressure 
against it. 


Design for Operator Convenience 


Mechanical design of the delivery unit sets a premium 
on convenience and efficiency of operation. The beaker 
lifter, for example, has a simple arrangement whereby 
a single motion adjusts the beaker-locating jaws sym- 
metrically to accommodate vessels ranging from 1 in. to 
3 in. diam. A thumb-actuated release extending from 
the holder permits the beaker-holder to be raised, lo- 
cated and secured in a rapid, single-handed operation. 
Through an adjustable stop limiting its upward travel 
the lifter actuates a switch initiating titration and stirrer 
action. Thus, when the beaker support is lowered, acci- 
dental delivery is automatically prevented. A drilled 
boss in the cast aluminum base permits mounting of an 
auxiliary support rod for use of heaters, etc., at the 
titrating site. 

Delivery unit with cover removed is shown in Fig. 5. 
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Plastic Insulators for elec- 
trical connections, shown in 
connected and disconnected 
positions, used in quantities 
for lighting and other con- 
nections on automobiles. . . 
made by Wade on Stokes 
Presses. 


Each unit in this installation of Stokes 741 automatic 
molding presses produces approximately 40,000 parts per hour 
which are automatically conveyed to a tumbler to remove flash. 


The part is an insulator for an electrical connector, small but 
complex, previously considered impossible to produce automatically. 


The Stokes 741 fully automatic molding press assures high 
production of perfect, uniform parts, and takes the place of a 
large plunger press with its preform press, electronic preheater, 

and the full-time and part-time operators required to run it. 


In automatic operation one man periodically fills the 


hoppers with molding powder and removes the finished One of the Stokes 741 fully automatic molding 


parts; otherwise no attention is needed. presses at Wade Electric Products Company, Stur- 
gis, Michigan. Parts drop on conveyor belt, thence 


. : 7 to tumbler. Occasional filling of hopper is the only 
Let Stokes experts judge from parts or blueprints if your regular attention required. 


products qualify—or can easily be re-designed for—the 
high production and large savings per unit 

which are possible by automatic molding. 

Or send for a 24-page brochure 

on Fully Automatic Molding. 


F. J. STOKES MACHINE C 


MAY 195] 







































































































































































































Stainless-steel drip-plate (top left) adds to attractive 
appearance, while serving to catch accidental burette 
overflow. By covering the cutaway section of the cover 
it also solves the problem of making the cover removy- 
able without disturbing the burette connection. The 
glass valve, mounted between two V-grooved jaws, one 
fixed and one movable, is operated by an a-c actuator 
adapted from a miniature 2-watt relay. A return spring 
provides 7 in.-oz torque required to seal the valve. Re- 
lease phase of the actuating cycle may be as short as 
%q sec. Armature may be depressed manually by ex- 
ternal lever. This feature is useful when zeroing non- 
automatic burettes, testing valve operation, running 
titration curves and like operations. Stirring motor, 
fitted with ventilating fan, and mounted over a stamped- 
metal air grille, is at front of unit. Grille-covered vents 
are in the back. 

Beaker lifter switch is on the far side. It mounts on 
a bracket attached to a vertical tube extending down- 
ward through the enclosure and fixed to the adjustable 
lifter stop. Extending through the tube is the actuating 
rod which operates the switch. Delivery-unit panel con- 
trols are the panel light, to indicate which unit is in 
use at any given time, and the “titrate-standby” switch, 
which permits making a measurement on a_ solution 
without action of the stirrer, or possibility of accidental 
delivery from the burette. 





Simple Valve-Sealing Design 


In designing an effective valve these difficult require- 
ments were faced: Positively maintained sealing relia- 
bility ; susceptibility to actuation cycles as short as Mo 
sec; small internal volume to permit complete and rapid 
flushing ; resistance to wide variety of corrosive acids, 
alkalis and oxidizing agents; reasonably small operating 
power requirement; and simplicity of maintenance and 
adjustment. Valve-sealing mechanisms finally selected 
after many tests was based on the principle of pressing 
a capillary nozzle against a soft rubber diaphragm. 
Final choice was a valve body molded in glass and a 
pure gum-rubber diaphragm which showed excellent 
resistance to a wide variety of reagents. Central sealing 
tip lies below the plane of the diaphragm, the separa- 
tion being approximately 0.015 in. A soft neoprene pad, 
pressing the diaphragm against the tip, effectively cuts 
off flow. Active diaphragm diameter is only 1% in. 
exposing a minimum of rubber surface to contact with 
the liquid. Diaphragm replacement, when necessary, is 
a simple and rapid operation, facilitated by the neoprene 
O-ring clamp. Fig. 6 summarizes schematically the 
functional relation between components of the control 
and delivery units. 

Features of the Electrical Circuit: Convenient switch 
selection of any of four inputs and associated valve ac- 
tuators, easy selection of end-point values on either a 
pH or millivolt scale (both direct reading on a single 
dial to avoid reading errors), and a calibrated control 
to compensate for the effect of temperature on pH elec- 
trodes. Input circuits are effectively shielded, guarded 
and humidity- and dust-protected to minimize service 
troubles. Also, operation is completely line-powered, 
with ample regulation to make frequent recalibration un- 
necessary and to isolate the instrument from line dis- 
turbances. Only the temperature compensator was a de- 
parture from the older design, but advantage was taken 
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Whether you buy selenium recti- 
fiers for your own use or to build 
into your product, you want to 
know just what you are getting. 
We want you to compare G-E 
rectifiers with other rectifiers of 
the same rating. That way you 
can see for yourself the superior 
qualities of G-E selenium rectifiers 
before you buy. 


Read these suggestions and then send 
for the testing bulletin. 


COMPARE FORWARD RESISTANCE— 
Comparison will show the extreme- 
ly low forward resistance of G-E 
cells—will show you why they 
deliver higher output voltage—will 


HOW TO TEST RECTIFIER QUALITY 


show how you can cut costs in cir- 
cuit components and design. 


COMPARE BACK LEAKAGE—Com- 
parison will show the low back 
leakage of G-E cells—will show 
you why their lower internal losses 
mean higher output. Lower leak- 
ages mean less heating, longer life, 
economical operation for G-E high- 
voltage rectifiers and the equip- 
ment they ably service. 


COMPARE TEMPERATURE RISE—Be- 
cause of their low forward resist- 
ance and low back leakage, they 
are cooler operating—don’t over- 
heat nearby parts—require less 
ventilation—have longer life. 





We want you to make these com- 
parison tests. We want you to 
prove to yourself conclusively that 
G-E selenium high-voltage recti- 
fiers are superior. Compare, and 
you'll decide to use them in your 
next job—to make the long-term 
high output of G-E stacks help keep 


your product out front. 


* * * 


Write Section 461-15, Apparatus 
Department, General Electric Com- 
pany, Schenectady 5, New York fora 
copy of GEA-5524 which gives 
details on comparative testing. Or, 
arrange for test details and sample 
units through the General Electric 
specialist at your local G-E office. 


461-15 
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ASBESTON 
TAPES* 


Dependably heat-resistant for electrical work 

















*Underwriters’ grade asbestos yarns 
are used in these tapes 














Why take chances with anything but the finest quality? 








These high-tensile tapes with selvedge edges are made 








to the most exacting specifications. They’re quality 








controlled through every step of manufacture—from 








raw materials to finished product—at our Hogansville 








Plant in Georgia. 














They’re thinner and lighter for firm, smooth, tight 
windings. 














They’re heatproof and therefore safe for wrapping 








coils, cables, wires and other electrical elements. 
of .010’’ and .015” are available in 
widths of from 4" to1% 


You'll find nee tapes will please 





*“Thinnesses’’ 





















your most exacting customers. 

















ASBESTON® 


US.ROVAL 
Sibric 


UNITED STATES RUBBER COMPANY 
































Made by Textile Division 
UNITED STATES RUBBER COMPANY 


1230 Avenue of the Americas New York 20, N. Y. 
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of the opportunity to include newer tube types and pro- 
vide a well-integrated unit with control circuit constants 
properly matched to the characteristics of relays and 
valves. 

Simplified diagram (Fig. 7) shows only one input 
and vaive circuit to avoid confusion. The electrode cir- 
cuit is returned to a linear potentiometer which provides 
a bucking voltage equal to the end-point electrode po- 
tential. The pH-my switch simultaneously alters the 
dial span, its polarity, and its equivalent ground point, 
and brings the temperature compensator into play in the 
pH position. Current (in addition to tube-filament cur- 
rent) is fed into the potentiometer circuit to aid in ad- 
justing the scale match of the temperature compensator 
and to increase its linearity. The amplifier uses a first 
stage subminiature electrometer tube with a voltage gain 
of 100 and a grid current less than 107? amp, low 
enough that even at low temperatures and resistances of 


_ over 1000 megohms accuracy of measurement is unaf- 


fected by variation in resistance of the glass electrodes. 


Anticipation Circuit Eliminates Backlash 

Anticipation circuit is in the supply to the screen grid 
of the electrometer tube. It uses a variable-voltage di- 
vider from circuit points 30 volts positive or negative, 
as required, from the screen voltage. Resistance values 


| are chosen to avoid appreciable variation in potential 


due to screen current. As already explained, the antici- 
pation bias is in effect so long as the valve is actuated, 
but decays away when the valve closes. Effect of the 
change in screen potential in altering the input circuit 
bias point is of course determined by the tube grid-to- 
screen control ratio, which is about thirteen, so that a 
maximum anticipation voltage equivalent to 400 mv at 
the control grid is available from the 5-volt screen po- 
tential change. Overall amplification is about 20 mhos, 
so the 20-ma relay acts on a potential change at the input 
of about 1 my. Because of the high gain, the amplifier 
is overdriven except near the balance point, and ex- 
hibits very little backlash. 

The “acid-set-base” switch, in addition to changing 
polarity of the anticipation voltage (as required by the 
nature of the sample being titrated), causes the neces- 
sary inversion of relay contact function. Thus, in titra- 
tion of acids or oxidizing agents, in which potential at 
the input grid becomes less positive, the normally open 
contacts are functional in anticipation-circuit action and 
delivery unit control; in the titration of a base or re- 
ducing agent, the normally closed contacts are employed. 
In “set” position neither anticipation circuit nor deliv- 
ery mechanism acts, the amplifier serving simply as a 
null-sensing device for the potentiometer, with panel- 
light indication, for measurement of pH or electrode 
potentials. Power supply regulator is of the type de- 
scribed by Cary in U: S. Patent 2,232,212 and exhibits 
low drift and essentially complete freedom from line- 
voltage variations, a 10-per cent change causing an end- 
point shift of less than 0.2 mv. 

Amplifier panel controls are confined to those re- 
quired for operation: the selector and acid-base switches, 
the pH-millivolt switch, temperature compensator, the 
potentiometer and the anticipation control. The power- 
supply current adjustment for setting the scale span 
and amplifier operating voltages, and the amplifier zero 
adjustment which varies the bias of the first amplifier 
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FLE;ALOC) 
SELF-LOCKING NUTS 


FLEXLOC Self-Locking Nut, 
‘regular’ type. 


MAY 195] 


FLEXLOC Self-Locking 
Nut, ‘“‘thin’’ type 


FLEXLOC Self-Locking Nut, 
external wrenching type. 


Plain nuts with lock washers loosened after 
only ONE HOUR of 4000-cycle-per-minute 
operation on the vibrator of a concrete block 
machine at the plant of the Bethayres Con- 
crete Block Co., Bethayres, Pa. 


When FLEXLOC Self-Locking Nuts were in- 
stalled, they were still tight when the machine 
was torn down for rebuilding after 6 weeks 
operation—at 4000 C.P.M., 17 hours a day, 
7 days a week! 


So if you have an application where plain 
nuts might or actually do loosen and back off, 
try FLEXLOC, the one-piece, all-metal 
STOP-and LOCK-NUT ‘‘that won't work 
loose.”’ 


Send for Bulletin 619-A today. 


STANDARD PRESSED STEEL CO. 


JENKINTOWN 
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in electrical specialties— . 


SORENG 


is the word for 
- finest quality 


\ BB y 


Soreng electrical specialties for appliances, 
machines and other equipment are designed, engi- 
neered and built completely in our own extensive 
plants. That’s your assurance of finest quality—in per- 
formance, in materials, in workmanship. Your assur- 
ance, too, of complete satisfaction through years of 
efficient, low-cost, trouble-free service. 


A few of the many Soreng-engineered specialties include:— 
© TT Type Solenocids—for more work per unit volume. 


© Switches—hundreds of various types for automobiles, 
refrigerators, washers, other home appliances, machine 
tools, and many others. 


© Terminals—in a wide range of types that speed production 
and cut costs. 


Every Soreng component is backed by more than 25 
years experience, engineering leadership, and pre- 
cision manufacturing. You can depend on Soreng 
because Soreng means finest quality electrical specialties! 
For engineering help with your problems, write— 
without obligation—to Dept. M 15. 


ol 


Specialists In Electrical Specialties 


SORENG MANUFACTURING CORPORATION 


9555 Eden Ave., Schiller Park, Ill. (Chicago Suburb) 
Plants: Schiller Park, ill. «© Fremont, Ohio 


stage, are internal. Vernier adjustment of the amplifier 
zero is afforded by setting the adjustable index of the 
potentiometer dial. 

No internal provision is made for potentiometer cali- 
bration, since it was felt that circuit stability was great 
enough that the required occasional checks against an 
external reference would not be too onerous. Most labo- 
ratories possess a standard cell or a potentiometer. If 
these are not available, a check against a pair of accu- 
rate buffers of widely different pH may be used. 

Since the current control affects filament tempera- 
tures and input tube bias, as well as potentiometer span, 
it reacts on the bias or zero control. However, the latter 
can be ignored and the adjustment made for proper 


Fig. 8—Interior view of control unit. Dessicated input 
enclosure is seen at upper left. On shock-mounted tray, 
middle left, are subminiature tubes and calibration ad- 
justments; potentiometer slidewire and relay forward. 


reading difference, or span, directly, and the zero con- 
trol, which is independent, can be set subsequently. 
Control unit interior is shown in Fig. 8. 

Considering the instrument to be in actual use, the 
technique of automatic titration is as follows: 

In preparing to run a titration not previously per- 
formed, it is desirable to plot a titration curve. This is 
a simple procedure: Using a representative sample, 
suitable increments of titrating solution are added by 
manual valve release, the stirrer meanwhile operating 
continuously. By using the instrument as a pH meter 
or potentiometer (pH-mv switch set accordingly ; acid- 
set-base switch at “set”), a curve is plotted of pH or 
millivolts vs delivered volume. This establishes the prop- 
er pH or millivolt end-point setting for the titration, if 
not previously known; also curve slope at the equiva- 
lence point provides a criterion for anticipation control 
setting and electrode positioning in subsequent titrations. 

Titration of samples is now a rapid, convenient pro- 
cedure. Selector, pH-mv and acid-set-base switch are 
properly positioned ; compensator is adjusted to sample 
temperature if pH scale is used. Anticipation is set at a 
value to cause neither overshooting nor excessive num- 
ber of false stops in delivery, and titrate-standby switch, 
on the delivery unit, is set at “titrate.”’ As the sample is 
raised into operating position, titration is automatically 
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HOW TO CALL AN END TO PHENOLIC MOLDING PROBLEMS 


Call on Borden’s DURITE. 

The handset above is a good 
example of special properties in 
DURITE phenolic molding com- 
pounds created by Borden engi- 
neers to meet customers’ special 
requirements. And a tough order 
it was... meet rigid government 
specifications for high impact 
strength, yet maintain sufficient 
resilience to withstand flexural 
loads. 

This product molded of DURITE 
withstands sanding and buffing, 
resists body acids without dulling. 


Lustrous finish, high impact, dimensional 
stability are special properties of the Bor- 
den’s DURITE phenolic used in this instru- 
ment housing. 


MAY 1951 


For applications of this nature, 
both military and civilian, specify 
Borden’s DURITE GP-120, Black. 

In DURITE, Borden gives you 
the special properties you need, 
in the degree you want, by skill- 
ful combining of cellulosic, carbo- 


naceous and mineral fillers with 
the resin base. Address your mold- 
ing problems requiring Phenolic 
Molding Compounds to The Bor- 
den Company, Chemical Divi- 
sion, Dept. EM-51, 350 Madison 
Ave., New York 17,N.Y. 


hordens DURITE 


Molding Powders - Bonding Resins - Cements 


Highest impact, good finish, uniform den- 
sity are special properties of the Borden's 
DURITE phenolic used in this good-look- 


ing gun grip. 


Improved impact coupled with good heat 
resistance are special properties of the 
Borden’s DURITE phenolic used in this 
diamond wheel core. 


219 























































































SIMPLEX 





ee ee 






































SIMPLEX MODEL C-20A CUTTER 








For cutting insulated wires, cables and 

insulation materials. 

Will cut many wires at one time. 

Capacity up to 1” round, or 3” flat insu- 

lation or ribbon stock. 

Equipped with combination wire guide 

and safeguard. 

High grade tool-steel shear blades al- 

Ways engaged. 

Replaceable 4.” shear blades can be re- 

ground to insure long life. 

Sturdy construction for heavy duty. 

Foot-pedal operated. 

Overall size 344” x 10” x 6”. 

Ask for your copy of new Bulletin. 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND GCHUITERS 
Soh) See De ee RY Ea Oe ee ee ee 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 
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begun. Progress of the titration is shown by the indi- 
cator light, which blinks as the operation nears comple- 
tion, and remains on when titration is over. Additional 
samples in a series are titrated without further manipu- 
lation of any electrical controls. The burette is simply 
read and refilled, and the next sample inserted. The 
operator’s time meanwhile is free for sample preparation 
or record keeping. 


It is interesting to note in conclusion that by utiliza- 
tion of electrical automatic control the Beckman auto- 
matic titrator adheres to and employs directly the basic 
quantitative principle of chemistry, that of stoichiometry 
Ooo 


or constant proportions in chemical reactions. 


Proposed Motor Redesign 
to Reduce Voltage Dips 


(Continued from page 99) 










Fortunately, there seems to be no necessity to change 
running winding characteristics. However, to achieve 
the locked-rotor current and power factor conditions 
proposed may make it necessary to reduce the effective 
ampere-turns of the running winding during the start- 
ing period. This can be accomplished by inserting a 
properly proportioned impedance in series with the 
running winding until the motor is up to speed and 
then short-circuiting it. This is the arrangement shown 
in Fig. 4, and, as indicated in the note, the Z-box may 
be capacitive, pure resistance or inductive, depending on 
other design constants of the motor. 

Thus it is apparent that the motor of Proposal (1) 
will be larger and more expensive than present day 
motors. Nevertheless, its development by motor manu- 
facturers is strongly urged. 

Proposal (2) calls for a motor having a locked-rotor 
current up to 50 per cent greater than present design 
but a locked-rotor power factor of the order of 45 per 
cent leading. This proposal involves the use of high 
voltage to supply either the auxiliary winding or the 
running winding during the starting period. Its chief 
advantage is that it permits the use of motor windings 
of about the same resistance and impedance as present 
day designs, and thus avoids the need for increased vol- 
ume of copper in the auxiliary winding. However, an 
autotransformer and suitable switching must be pro- 
vided, as well as possibly some additional insulation. 
Circuit diagrams are suggested in Fig. 5. 

It is evident from Fig. 3 that with present winding 
impedance characteristics, the low leading power factor 
needed in one of the windings during the starting period 
can be obtained with small capacitor ratings only where 
the capacitive reactance is several times the offsetting 
inductive reactance of the winding. However, the re- 
sultant impedance of the circuit is then so high that the 
current at 115 line volts becomes only a fraction of the 
desired value and starting torque is materially reduced. 
Hence the need for the autotransformer. This arrange- 
ment offers the further advantage that the leading power 
factor current in the circuit fed by the transformer will 
appear in the 115-volt supply circuit multiplied by the 
ratio of transformation, thereby effecting a greater de- 
crease in line power factor in the leading direction. 
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MULTI- A ws 
SWAGE occu 


need on small tubular metal parts similar to these, be sure 
to look into Bead Chain’s MULTI-SWAGE Process. 
Many prominent users of solid pins for electronic and 
mechanical purposes have cut costs by switching to Multi- 
Swaged tubular pins . . . without sacrificing strength or 
accuracy. Multi-Swage Parts serve in a wide variety of 
electronic and mechanical products. Send part (up to 
4" dia. and to 1'»” length) and your specs for a quotation, 
Or write for DATA BULLETIN. 


Ff tre BEAD CHAIN Miz. co. 


an 13 Mountain Grove St., Bridgeport 5, Conn. 
Manufacturers of BEAD CHAIN — the kinkless chain of a thousand uses, 
for fishing tackle, novelty, plumbing, electrical, jewelry and industrial products. 
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MOTOR BRUSHES ON FIGHTING PLANES 


AT HIGH ALTITUDES 

Small parts like brushes on electric 
motors are very vital on our fighting 
planes. Ordinary motor brushes tend 
to disintegrate rapidly at high alti- 
tudes. Contrariwise, Superior Grade 
B-54, tested on a permanent magnet 
motor for 200 hours at 50,000 feet, 
wore at the rate of a mere .14 inch 


x 10-4 per hour. Estimated life— 
over 2000 ‘hours. 


ACTUAL SIZE Our engineers are at your service. 


SUPERIOR CARBON PRODUCTS, INC. 
9114 GEORGE AVENUE « CLEVELAND 5, OHIO 
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With known winding impedances, it is a simple mat- 
ter to determine combinations of locked-rotor current, 
autotransformer ratio, and series capacitor microfarad 
rating that will produce the desired locked-rotor torque. 


Capacitor and autotransformer used | 
with auxiliary winding 
running » =——— 44 
| | \-— ~ Locked- neler 
current | | 


S 
o 


Microfarads 


| Capacitor microfarads 


0 i 
Direct 2/1 / 5/\ 
Ratio of autotransformer 
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Capacitor and autotransformer used | 


with auxiliary winding 1 |” = 
» runnin ” _-—— _/ ‘% 
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Fig. 6 (Top)—Combinations of locked-rotor line current, 

autotransformer ratio, and series capacitor size that will 

produce approximately rated starting torque in a 44-hp 

split-phase motor. Fig. 7 (Below)—Relation of locked- 

current ratio and line power factors for motor charted 
in Fig. 6. 


The results of such computations are summarized in 
Figs. 6 and 7. To simplify the preparation of these 
curves, certain assumptions were made and hence the 
results are approximate. Nevertheless, they satisfactorily 
illustrate the proposed arrangement and the general re- 
lationships among the various factors involved. 

Fig. 6 shows various combinations of locked-rotor 
line current, autotransformer ratio, and capacitor rating 
that will produce approximately the same starting torque 
as provided in the original motor, but with substantially 
less watts input. Naturally, the greater the ratio of 
transformation, the higher the locked-rotor line current, 
and the smaller the required capacitor size. It will be 
noted that a given transformer ratio produces a slightly 
higher locked-rotor line current when the capacitor and 
transformer are used with the running winding than 
with the auxiliary winding, but that there is little dif- 
ference in the required capacitor rating. Fig. 7 relates 
resulting line power factor to these line currents and 
their ratio to the locked-rotor current of the original 
motor. Practically the same locked-current ratios at the 
same line power factor occur regardless of which wind- 
ing the capacitor-transformer combination is used with; 
however, it is important to note that a given trans- 
former ratio produces a lower leading line power factor 
when used with the running winding than with the aux- 
iliary winding. Therefore, the use of high voltage on the 
running winding and its capacitor is the more effective 
arrangement in reducing starting voltage flicker; con- 
versely the lower impressed voltage is also important. 

Proposal (2) suggests a 1.5 locked-current ratio with 
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Reeves saves space in its Electronic 
Brain...with IRV-O-LITE Tubing 


The Reeves Electronic Analog Computer (REAC) * saves plenty of 
man-hours in performing complex calculations. And in this Elec- 
tronic Brain’s complicated wiring system, shielding and terminal 

labeling are done exclusively with IRV-O-LITE XTE-30 Plastic 
Tubing—saving plenty of space. 

XTE-30’s high dielectric strength of 1,000 vpm (dry) frequently 
permits the use of thinner-walled tubing. Where space is at a pre- 
mium, follow the example of Reeves and hundreds of other manu- 

facturers—use XTE-30! 

You get these other advantages, too, with XTE-30 Plastic Tubing: 
high mechanical strength; lasting flexibility; excellent chemica 
and moisture resistance. ' 

XTE-30 comes in a standard range of sizes from .022” to 2” ID and 
even larger for special applications. Six contrasting colors simplify 
identification of leads and speed up complex wiring jobs. See for 

yourself what XTE-30 will do for you—just mail the coupon for 
free Technical Data Sheet. 


*Manufactured by Reeves Instrument Corp. of N. Y., one of the oustanding pro- 
ducers of high precision electronic and electro-mechanical computing equipment. 
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Send this convenient coupon now Irvington Varnish & Insulator Company 


6A Argyle Terrace, Irvington 11, N. J. 
iro ing ton 
COMPANY 


VARNISH & INSULATOR 
Irvington 11, New Jersey 
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Gentlemen: 


Please send me your Technical Data Sheet on 
IRV-O-LITE XTE-30 tubing. 
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HE’S HEADIN’ 
FOR A HEADACHE 


AVE You , 


Nearly every design engineer has had the 
same experience — developed a seemingly 
“‘perfect”” new machine right up to the 
final blue print stage only to find hidden 
“‘bugs’’ that spell trouble ahead. 

Often these “‘bugs’’ stem from bearings 
—their improper or inadequate applica- 
tion, THAT IS! 

Most engineers, when confronted with 
anti-friction problems, turn to specialists 
—engineers who have accumulated years 
of experience and “know-how’”’ in this 
one field. Such is the caliber of Aetna’s 
engineering staff. Thanks to them, lead- 
ing machinery manufacturers often save 
months of needless time, effort and ex- 
pense in product development. 

If you’re heading for a headache which 
sound anti-frictioneering can forestall, 
consult Aetna. Whether you require new 
bearings or precision parts ‘‘designed 
from the ground up’’, or merely help in 
selecting standard bearings, Aetna stands 
ready to solve your problems in the 
shortest possible time and at the lowest 
possible cost. Aetna Ball and Roller Bear- 
ing Company, 4600 Schubert Avenue, 
Chicago 39, Illinois. 


z Standard and Special Ball 2 
Thrust Bearings © Angular 
Contact Ball Bearings * 
Special Roller Bearings ® Ball 
Retainers ®© Hardened and 
Ground Washers ® Sleeves 
© Bushings © Miscellaneous 
Precision Parts 





45 per cent leading power factor. For the split-phase 
motor plotted in Fig. 7, the 45 per cent leading power 
factor is obtained with a locked-current ratio of only 
about 1.2. This is a high-starting-current, low-starting- 
torque motor. 

Figs. 6 and 7 are based on maintaining locked-rotor 


Transformer and capacitor used with 
Auxiliary winding Running winding 


-I, 56.8 amp I, 65.lamp 
0557 pf '! 0465 pf 


i as ” 


Amperes 


Daux 20. 75 amp 
0.922 pf 





Amperes 


Fig. 8—Vector diagrams of locked-rotor currents in main 
and auxiliary windings and in the supply line of a 44-hp 
split-phase motor with 4:1 step-up transformer and series 
capacitor supplying one or the other winding (Fig. 5). 
Locked-rotor torque double original value. 


torque at the original design value. Fig. 8 shows ap- 
proximate vector relationships of winding and line cur- 
rents for twice the original locked-rotor torque. 

In order to confirm the effectiveness of this type of 
starting arrangement, a split-phase motor was subjected 
to laboratory tests, in the course of which two values 


of high voltage were impressed on one of the motor 


windings with its series capacitor; the other winding 
was connected directly to the supply circuit, as in Fig. 5. 
All tests were made with rotor mechanically connected 
to a spring balance to measure locked torque at a 1-ft 
radius. The accessory equipment used was such potential 
transformers as happened to be on hand and commer- 
cially available motor starting capacitors connected in 
series-parallel so as to keep voltage drops across in- 
dividual capacitors at approximately rated value. In 


Table 1]—Operating Characteristics of 1/3-hp 
Split-Phase Motor with Step-Up Transformer 
Supplying One Winding and Series Capacitor 


Line 
Volts -——— Torque 
Dip Volts Amp Watts PF oz-ft 
Motor as built 10.5 107.5 43.0 3975 0.859lead 38 


With 2.4:1 transformer 

and 138-mf capacitor in 

series with: 
Auxiliary winding ’ 3, 34.5 3675 0.951 lead 
Running winding ; 4 wera 0.720 lead 

With 3.4:1 transformer 

and 138-mf capacitor in 

series with: 
Auxiliary winding 5. 113.0 70.0 5975 0.755 lead 
Running winding 3. 115.0 95.0 6500 0.595 lead 
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OISE is on the black list. 

Quietness commands a top 
position in surveys made to rate 
the most desirable features of 
motorized products. How does 
your equipment meet this present- 
day standard? 


Many of America’s leading prod- 
ucts depend upon the quiet power 
of Emerson-Electric Motors to drive 
their operating mechanisms. These 
products also benefit from the qual- 
ity construction and dependability 
of Emerson-Electric Motors, which 
are equally important, factors. in 
long-term customer satisfaction. 
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The accumulated experience in 
designing and manufacturing 
Emerson-Electric Motors, dating 
from the pioneering days of 1890 
to the present, is yours to command 
without obligation. Ratings 1/20 to 
5 h.p. Your inquiry is invited. 


THE EMERSON ELECTRIC MFG. CO. 
St. Lovis 21, Mo. 

























Specify 
© EMERSON-ELECTRIC 
Motors 
for Quiet 
Operation 


Write for these 
Emerson-Electric 
Motor Data Bulletins 


Appliance and equipment manufac- 
turers, with applications for motors of 
1/20 to 5 h.p., can profitably use these 
reference guides. Specifications, con- 
struction and performance data are 
included for these motors: 


C) 129-A Capacitor-Start (© 129-E Oil-Burner 
() 129-B Split-Phase 1) 129-F Jet Pump 
£) 129-C integra C) 129-G Blower 

C) 129-D Fan-Duty 
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PRECISION 
PAPER 
TUBES 


























Precision Paper Tubes are spiral-wound of 





finest dielectric Kraft, fish paper, cellulose 








acetate, or combinations to provide utmost 








dielectric strength. Then they’re die-formed 








under heat and pressure to insure high moisture 











resistance and tube uniformity. The result: 
especially efficient, strong, light coils that 














afford better heat dissipation, and help assure 











stability in the equipment in which they are 








employed. 













You can get Precision Paper Tubes in 
any size, ID, OD, or length. Let us 
know your requirements and we'll make 
up a sample for you. Write for our 
new Mandrel List of 1,000 sizes today. 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, III. 
Plant #2: 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Bobbins 
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spite of lack of best equipment for the purpose, the tests 
readily confirmed the principles involved. A summary 
of the tests data is given in Table IT. 

Some may object to the use of high voltage on one 
of the motor circuits during starting. However, this 
should not be a deterent in the development of this de- 
sign. The voltages impressed on the motor circuit, as 
well as voltage drops across the capacitor, range from 
300 to 1000, with the lower values occurring when the 
accessory equipment is used with the running winding 
(the arrangement that gives minimum starting voltage 
dips). Even with high transformation ratios, winding 
voltages are nominal, being generally considerably less 
than 115 volts. Some extra insulation may be required 
on account of the possibility of somewhat higher voltages 
to ground, but this should not be a serious problem 
considering the extremely thin insulating materials that 
meet the NEMA high voltage test of 900 volts for one 
minute. 

From the safety point of view, surely designs can be 
developed to minimize the probability of danger as a 
result of voltages of these magnitudes (cf. voltages of 
10,000 and higher in television receivers designed for 
home use). In any event, the use of voltages of several 
hundred volts is not new to small-motor manufacturers 
and users. With capacitor-start, capacitor-run motors, 
it has been the practice for years to use the autotrans- 
former method to supply the capacitor at a higher volt- 
age during starting than during running. What is pro- 
posed here is merely the extension of this practice to 
supply the series combination of capacitor and winding 
rather than the capacitor alone, and the application of 
the principle to either motor winding rather than to 
just the auxiliary winding. 

In pursuing these principles, undoubtedly designers 
will give consideration to winding the autotransformer 
directly on the iron of the motor stator, thereby elimi- 
nating a separate piece of accessory equipment. 

In summary, it appears that the use of a high voltage 
source to supply one winding of a motor and its series 
capacitor as diagrammed in Fig. 5 offers an extremely 
fertile field for motor designers to explore in develop- 
ing motors to minimize starting voltage dips. With this 
arrangement, only relatively small modification of pres- 
ent motor windings is needed to meet the conditions 
outlined in Proposal (2). It avoids the considerable 
increase in copper volume in the auxiliary winding re- 
quired to meet Proposal (1). In either case, increased 
costs and physical size of motors and accessories un- 
doubtedly will result and therefore the two proposals 
are suggested as possible alternates. Both propositions 
are offered to motor manufacturers for their develop- 
ment in cooperation with manufacturers of motor-driven 
products and the power supply utilities. 500 





Safe Use of Plastics 


—the UL Viewpoint 
(Continued from page 111) 


Barrier Materials. Barriers are used in electrical 
equipment to provide increased air spacing or to provide 
mechanical separation of wiring from opposite polarity 
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mounting, and temperature problems 


Here they come, right off the top of the 
deck, to fill in what’s been needed—new 
ways of mounting subminiature capacitors 
in military electronic equipment! 

You'll find side stud, end stud, threaded 
neck, and two types of side bracket capaci- 
tors in Sprague’s new 16 page Engineering 
Bulletin 213 B 

These new Sprague-pioneered designs 
make even broader the world’s most com- 
plete line of solder-seal terminal metal- 
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encased subminiature paper capacitors. 

And they’re now available as standard ina 
125°C. temperature rating Vitamin Q® ca- 
pacitor series. Voltage ratings range from 
100 to 1000 volts in both inserted tab and 
extended foil constructions. 

And remember, Sprague Capacitors are 
the standard of dependability for critical 
electronic circuits. Write for your copy of 
Bulletin 213 B which gives the complete 
Sprague Subminiature Story. 


AND ELECTRONIC DEVELOPMENT 
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live metal parts. The materials are generally in the 

form of sheet or tubing and the requirements are 

somewhat less limiting than in the case of insulating 

material which serves as the sole support for live parts, 

For example, vulcanized fibre has long been recognized 

as an acceptable barrier material although it is not 

accepted for sole support of live parts on the basis 

of its combustibility and tendency to be hygroscopic. 

Cellulose acetate sheet for coil forms is a fairly recent 

development and it has been the subject of discussion 

with users on a number of occasions. The general test 

~4 limit for most cellulose acetates and similar materials is 

x C A- Vy \ ctor 65 C, but coil designs are generally determined by the 

eae ; 90 C temperature limit for Class A insulation so that 

T & | Q@vision ag coil forms are required to show no adverse effect after 

. operation with the coil at 100 C, the 10 C increase 
? ict ure T u b e pa covering high operating ambient conditions. 

M k : | Mounting of Live Parts. The use of thermosettiag 

as . materials such as the phenolics and ureas for the sup- 

port of current-carrying parts of electrical equipment 

goes back to the early years of the century. Unfortu- 

nately the wide variations in performance of these mate- 


MOLDED BY MACK FOR THE ‘ rials are not well recorded. Experience has not indi- 
NEW RCA-VICTOR 16-INCH : cated the need for more specific requirements, but when 
TELEVISION RECEIVERS. ; comparisons with other materials are made a great deal 
POLYSTYRENE SOLVES THE . depends on the samples picked for comparative pur- 
HIGH VOLTAGE PROBLEMS Po poses. In general these thermosetting materials are 
iis inner Seay Miied attee . \ relatively noncombustible in their molded form; they 
Data Book—yours without obligation. Address zt will not soften with increased temperatures; and they 
inquiries to Deportment 6 on your compony ( | will not be adversely affected by temperatures of 150 C 
Pree a for a short period of time. 


Few Exceptions 


From the foregoing it is evident that the general 
class of thermoplastic materials cannot be classed with 
phenolic and urea materials and they have not been con- 
sidered as acceptable for the mounting of current- 
carrying parts. There are a number of special situa- 
tions that should be mentioned in this connection: 

1. Attachment Caps. Polystyrene and other materials 
were accepted for caps as a World War II substitute for 
phenolic composition and the practice has been continued 
because there has been no adverse field experience. 


: , P.Q., CANADA . 


iny way you look at it, tet 2 
ting MACK figur our plastic 4 re | erse 
Slihisg! iba taakes god sana In | | -\ctually this is a special application where impact 

: . resistance is of great importance as evidenced by the 
Gg the business since the early days of ~ een isi great imp e as evident ; 
J2. the industry, MACK has the expe- fact that rubber plug caps are also recognized. 
"rience and the facilities to do the job 2. Fluorescent Lampholders. The tombstone type of 
right. Choice of materials, design — lampholder was made of the acetates and other materials 
and mold making, finishing and as a means of eliminating breakage in shipment during 
delivery are all carefully followed — World War II. Field experience in the postwar period, 


through to insure the best results ~ both from the standpoint of lamp security and fire, indi- 
se for you. That’s why many MACK . 


Ae customers have been with us for a 
quarter of a century. Inquiries are | See ae ae ee aoe 
= recognition was discontinued over a year ago. 
yee eee ee 5 edie: Gi. These tas ben a Gaseet wel 
OLDING Co., Inc., Main Street, Wayne. N. J. 5. Folyamides, F Ce ie e has been a lin ec use 

. nylon as a support for live parts based on its high 


heat resistance and _ self-extinguishing characteristics. 
Other materials having special characteristics are being 
yg vd oe | investigated for special applications as the occasion 
THREE | artincton | arises. 
TT Mattel) 4. Polyesters and . Ilkyd Molding (¢ ompounds. [hese 
mrt iteyre range from thermosetting to the thermoplastic category. 
PQ. CANADA They can be made self-extinguishing although certain 
additives employed for this purpose are not stable at 
150 C for long periods. It is likely that some new and 


cated that this use of thermoplastic materials was not 
justified by the slight mechanical advantage and UL 
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Actual 
Size 


-»»- when Product Performance Requires: 


Sensitivity 
Operates on only 75 MW. 


In spite of its small size this unique 
relay is capable of remarkable sensi- 
tivity. With maximum coil resistance 
of 10,000 ohms it will operate on 
only 2.75 ma while with minimum 
resistance of 0.15 ohm only 0.7 amp. 
is required. Relays for voltage opera- 
tion are provided with 12 watt coils 
up to 60 volts; 1.2 watt at 115 volts. 
Maximum coil power permissible is 
1.75 watt. Practically any combina- 
tion for voltage or current operation 
can be provided within the limits 
given above. Voltage-operated relays 
pull in at 75% or less of nominal 
value; drop-out is approximately 50% 
of the pull-in value. 


Pitter Br 


PRINCETON, INDIANA 


EXPORT: 13 E. 40th St., NEW YORK, N, Y. 
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Vibration Resistance 
Meets 10-G Air Force Tests 


An unbelievable degree of vibration 
resistance has been engineered into 
this relay by the use of an extremely 
light movable element. Any type will 
stand 10-G test with 4 watt in coil 
and the sealed relay mounted in socket 
with shield will pass this test with 
only 0.1 watt. Also meets 25-G shock 
test and will stand 50-G test non- 
operating without damage. 


Hermetically sealed type SM relays may be used in 
sockets fitted with standard miniature tube shields. 
Such shields will provide adequate “hold-down” as 


required by military applications. 


Your Electronic Parts Dis- 
tributor Stocks Standard 
P&B Relays. Sales offices 
in principal cities. 


Compactness 


Yo Ounce — % Cubic inch 


—for the unsealed relay. Sealed in 
drawn steel case, this relay is same 
size as miniature tube and fits into 
standard 7-pin socket. Weight of 
sealed relay is only %4 ounce! 





Potter & Brumfield Super Midget relays have 
proven themselves in guided missile and related 
control applications. Numerous “tough’”’ assign- 
ments have been successfully fulfilled by this rug- 
ged sub-miniature component under rigid govern- 
ment specifications. Samples and quotations will 
be supplied upon receipt of your specifications. 
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Here’s ONE Place You 
CAN Cut Costs 


Patented, No. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


With today’s high labor costs and short 
labor supply, it is essential to stretch pro- 
duction dollars and boost man-hour output. 
IDEAL “Wire-Nuts” can help you do both 
—by making wire connections in a frac- 
tion of the time needed by old-fashioned 
methods. And they'll give you the strong- 
est, neatest connections ever built into your 
fixtures! . . . Simply screw on IDEAL 
“Wire-Nuts’—like a nut on a bolt. No 
solder, tape or tools. “Wire-Nuts’” twist, 
thread and grip the wires in one instan- 
taneous operation. They won’t pull loose 
or shake loose, provide their own insula- 
tion and last as long as your product. Apply 
them by hand or with a power-driven 
IDEAL “Wire-Nut” runner. For all types 
of fixtures—including Hi-Volt ‘“Wire-Nuts” 
for slimline. 
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TRY “WIRE-NUTS" FREE 
Mail Coupon For Samples 
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IDEAL INDUSTRIES, Inc. 

1443 Park Avenue 

Sycamore, Illinois 

Please send free samples of IDEAL ‘*Wire-Nuts'’ 

CO To connect__- No. 
No.____wires. 

[] No. 83 Hi-Volt for slimline fixtures 


Sold Through 
America's 


Leading 
Distributors 
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lower temperature limit could be established for a mate- 
rial which is deficient in this respect although the tem- 
perature level should take into account high ambient 
conditions. 


Tests Made on Sample Parts 


Testing Procedure. Applications of plastics mate- 
rails covered here involve testing of the final part as 
used in the equipment, but as indicated it is often 
necessary to test new materials for their general suita- 
bility in electrical applications. There are a number of 
points on which plastics material manufacturers and 
fabricators generally ask for additional information. 

1. Sample. The preferred sample should be a produc- 
tion part from stock. Small sized parts can be assem- 
bled on rods, wires, or other mechanical means for 
flame tests. Additional test bars are useful and they 
are essential where specific production parts are not 
available. 

2. Electrical Insulation. Most types of electricai 
insulating plastics materials have adequate dielectric 
strength for the purpose and simple dielectric tests are 
easily made. 

3. Combustibility. Plastics materials range from fast 
burning through slow-burning, self-extinguishing, and 
to noncombustible, with the majority in the slow- 
burning range. The size of the test flame is an important 
factor and the 5-in. Bunsen burner flame with a 1™%-in. 
blue cone has been used extensively for many years. 
A factor of considerable interest is the height of flaming 
above the point of flame application, a figure which has 
no particular relationship to the time of burning after 
flame removal. When inhibitors are used to make a 
material self-extinguishing as in the case of chlorinated 
compounds, care should be taken that the inhibitors are 
not lost during normal service by migration and 
volatility. 

4. Mechanical Strength. Field experience is the best 
test of mechanical strength, but reports are not often 
available and a test representing somewhat greater 
than normal damage conditions such as the drop test 
from table height, is often useful. Comparable mechan- 
ical tests with known materials are apt to be misleading 
unless the materials have similar characteristics. 

5. Analysis. The whole performance of a new plas- 
tics material for a given use must be determined by 
tests along lines indicated in the foregoing. Then by 
comparison with similar tests on materials already 
recognized for the use an opinion is reached on the 
acceptability of the new material. There can be no out- 
standing weakness of the new material without com- 
pensating advantages where previously used materials 
have proven to be deficient. For example, outstanding 
dielectric strength does not balance greater combusti- 
bility for most uses because dielectric strength is rarely 
a weak point in the electrical plastics application. 
Similarly a new material cannot be considered acceptable 
if it is merely equal to existing materials at a number of 
weak points. The downward spiral of performance 
with such materials would lower requirements until 
many electrical devices would be operating at a mar- 
ginal level—a possibility that is not as remote as it 
may seem. This viewpoint is not always shared by the 
manufacturer who has located a new plastics material 
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MAGNET WIRE 






Formvar Single Cotton. Round 
Double Cotes. ae “ 
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Round, Rectangular and Square 
Double Paper Single Cotton 









Round, Rectangular and Square 
Vega Chromoxide 


AUTO-LITE 
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Sw Wire & Cable 


@ The quality of Auto-Lite Wire 
and Cable is the result of nearly 
40 years of experience, research 
and advanced laboratory tests. 
This, plus the tremendous out- 
put possible in Auto-Lite plants 
at Port Huron, Michigan and 
Hazelton, Pa., makes Auto-Lite 
a logical source of supply for — ve 
wire to fit every need. Address LE Plastic Insulation—Special 


inquiries to: "B” Cotton Braid—"CA” Lacquer 
APPROVED UNDER SPECIFICATION NO. AN-JC-48 
The Electric Auto-Lite Company 


Wire and Cable Division 
Port Huron, Mich. Hazelton, Pa. 
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THE GRAYHILL SERIES 5000 
MINIATURE TAP SWITCH IS DESIGNED 
TO MEET SPACE FACTORS INVOLVED IN 

THE MINIATURIZATION TREND. THE 
POSSIBLE CONTACT ARRANGEMENTS RUN 
FROM A SINGLE DECK UP TO 10, WITH 
FROM 2 TO 10 TAPS PER DECK. EITHER 
SHORTING OR NON-SHORTING CONTACTS. 
RATED TO BREAK 1 AMP., 115 V.A C, 
NON-INDUCTIVE. 


Catalog now. 


ee GET DETAILS — Write 
eee £ for the Grayhill 
EME gS 


4538 WEST MADISON STREET, CHICAGO 24, ILLINOIS 


Pulp Products Department 


MOIR see ee ee elule Lh 


5 E. Wacker Drive, Chicago, Ill 
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with a favorable price situation, but few objections 
have been offered concerning the general soundness ot 
this approach where discussed with plastics materials 
engineers. 

6. Marking. The marking of plastics materials for 
ready identification in the field has been a problem since 
their early use in electrical manufacture. The plastics 
materials manufacturer can rarely mark his product in 
any way that will be helpful to the product manufac- 
turer. The molder or fabricator wants flexibility in 
his use of materials with the result that his marking, 
even if provided, is of doubtful value. And the product 
manufacturer is unable to help in any way because he 
does not have the facts. 

Some applications, however, have had partial success 
in identification : 

1. Building wire is stamped with the type designation. 

2. Thermoplastic tubing is stamped with a tempera- 

ture designation. 

A manufacturer of sheet insulating material uses 
colored threads in the surface of the material. 
Another manufacturer of sheet insulating mate- 
rial used an overall surface pattern of his trade- 
mark. 

Consideration is being given to identification by 
a sharp melt point which is claimed as a distinctive 
characteristic of the specific formulation. 

It is evident that a material having acceptable char- 
acteristics in a specific formulation could be recognized 
rather generally for the use if inspectors as well as 
engineers could recognize it readily by its appearance 
or by some other easily identifiable characteristics. 

OoOOd0 
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Protective Controls for Low- 
Voltage Industrial Motors 


(Continued from page 85) 


with the starter in a common enclosure, forming a ““com- 
bination” starter which, as a single unit, performs the 
function of protecting against overload as well as short 
circuit. Fig. 7 shows a combination starter including a 
plastics circuit breaker at the top and a full-voltage 
starter at the bottom. Breaker handle is externally oper- 
able and the overload relay may be reset without open- 
ing the enclosing case door. On a combination. starter 
a short circuit need not be expected between breaker 
and contactor. Since the starter impedance cuts down 
the actual short-circuit current, combination starters are 
applied on the basis that the available symmetrical short- 
circuit current must not exceed the published breaker 


_ rating, such as 15,000 amp rms. 


If a number of motors are installed in a plant within 
a limited area, it is advantageous to combine the motor 
starters in a coordinated structure, or so-called control 
center. The individual compartments contain combina- 
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cut costs again: 





This handsome new DuaLock, offered by Sar- 
gent and Company of New Haven, Conn., is the 
result of many years of engineering research. 

Its simplicity, sturdy safety, ease of applica- 
tion and beauty of design assure a constantly 
increasing demand. Because of the skill with 
which fine precision parts are built into this 
greatly simplified lock it requires only an excep- 
tionally small cross bore. 

By using National retaining rings Sargent 
saves material, weight, space and assembly 
time—without sacrificing efficiency or strength. 

Examine your products—metal, wooden or 
plastic. Many products as well as many ma- 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, N. J. 




























chines can be redesigned to use 
retaining rings. Groove your shafts 
instead of wastefully cutting down 
larger shafts to form shoulders. And 
groove your housings too. 

Our high grade steel rings assure greater sav- 
ings and greater margin of profit. 

Let us show you how retaining rings can do 
an efficient job for you. These inexpensive, effi- 
cient artificial shoulders save time, save weight, 
save space, save materials, save money. 

Write today for descriptive folder of many 
types of National retaining rings. 


MILWAUKEE 2, WISCONSIN 
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SOLD ONLY 
THROUGH 
RECOGNIZED 
WHOLESALERS 


The tape with the yellow core 
made by OKONITE 


ed dean 


ee D Tey 


friction and rubber tapes 


This is one of the millions of die castings delivered by 
Alcoa on schedule from its great die-casting plants. Not 
only on schedule, but equaling or exceeding every speci- 
fication for quality and dimensional stability. Let your 
local Alcoa representative tell you more about Alcoa's 
ability to supply your die castings. He's listed under 
“aluminum” in your classified phone book. 
Or write: ALUMINUM COMPANY OF AMERICA, 1896E 

Gulf Building, Pittsburgh 19, Pennsylvania. 


ALCOA nium © 
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tion starters, namely, circuit breaker and line contactor. 
A bus compartment at the top contains the main power 
buses, to which the individual breakers are connected by 
vertical risers. All bus-work is spaced and braced to 
withstand the forces of the maximum available short- 
circuit current for which the equipment is rated. 

A system of motor combination starters with plastics 
circuit breakers, connected directly to a power system 
having a maximum available short-circuit current of 
15,000 amp rms is illustrated by the single-line diagram 
of Fig. 8. The available short-circuit capacity of the sys- 
tem may be increased to 25,000 amp if a back-up cir- 
cuit breaker at 25,000 amp interrupting capacity is 
connected ahead of the plastics breakers as at B. Since 
the larger circuit breaker has a somewhat longer trip 
time on short circuits than the plastics breakers, short 
circuits are generally interrupted by the plastics break- 
ers. Many short circuits will not reach the full available 
value of 25,000 amp because of fault impedance. Even 
with zero fault impedance, the plastics breakers gener- 
ally clear the short circuit, although the trip elements 
may be thrown out of calibration. In that event they 
may have to be replaced to prevent premature tripping 
on starting or slight overloads. Should one of the plastics 
breakers fail to clear a short circuit in its line, the larger 
breaker will interrupt the short-circuit current before 
any serious damage has occurred to the starters or the 
branch-circuit conductors. 


Fuse Protection 


Conventional NEC fuses are current-limiting at high 
currents. This means that when a short-circuit current 
flows through a fuse, it melts before the current-wave 
reaches its peak during the first half-cycle of the fault. 
This behavior is illustrated in Fig. 9 for both sym- 
metrical and asymmetrical currents. The fuse melts 
during the initial current rise, followed by an arcing 
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Fig. 11—Typical melting curves of two types of fuses. 
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Test for Electrical 
LEAKAGE « SHORTS - BREAKDOWN 


with 


*HYPOT” 


JUNIORS 


HIGH POTENTIAL 
TESTING 
INSTRUMENTS 


j 
WRITE FOR * 
BULLETIN 4A 


@ ONLY ONE instrument necessary 
to make high potential tests for 
leakage, breakdown or shorts! 

@ PORTABLE, with rugged steel 
case...Operates in any position! 

@ SAFE to use, with protected test 
leads, shielded high voltage, 
grounded case! 

@ SIMPLE—only three easy steps 
to make a complete test! 


@ VISUAL INDICATIONS from neon 
lights give positive test results. 
Audible test indication for leak- 
age also available. 


@ RANGES 0-1500 to 0-6000V.A.C. 
output. Other “Hypots” to 
50,000 V.A.C. output at 5 K.W. 


@ WRITE for complete data on 
“HYPOTS” for your jobs. 


Associal Ree 


3794 West Belmont Avenue, Chicago 18, Illinois 
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Automatic Reversing Pump 
helps answer design problems 


If your 
problem involves 
driving the pump 
from a reversing shaft, 
Tuthill Model R is a 
practical answer. This automatic 
reversing pump delivers from the same port 
regardless of direction of shaft rotation. Its 
flexibility of performance makes it ideal for 
lubrication and coolant service, particularly 
wherever the ultimate direction of shaft 
rotation is not known. Capacities from 
1 to 200 g.p.m. and pressures up to 
100 p.s.i. 


Write for Tuthill Reversing 
Pump Bulletin 


TUTHILL PUMP COMPANY 
DS -0ome deie-e lial hd 
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Fig. 12—Combination magnetic starter with fusible mo- 
tor-circuit switch actuated manually by handle outside 
enclosure. Usually shipped without fuses. 


period during which the current decays to zero. Since 
the melting point depends on the 7*# or heat energy de- 
veloped in the fuse wire, the fuse melts at a lower cur- 
rent when the short-circuit current is asymmetrical. 

NEC fuses are tested by Underwriters’ Laboratories 
with a direct current of 10,000 amp, but are not designed 
or rated for a specific interrupting ability on alternating 
current. Considerable differences exist in the interrupt- 
ing ability of fuses of different ratings and of different 
manufacture. Fuses of some manufacturers have been 
used successfully for the protection of motor starters on 
systems having available short-circuit currents up to 
50,000 amp. However, on power systems with such high 
available short-circuit currents, it is well to check the 
suitability of the specific fuses for short-circuit protec- 
tion. 

Recently, a variety of fuse has appeared on the mar- 
ket, described as “current-limiting.”” They are designed 
to consistently limit the initial short-circuit current to a 
low value. Such fuses also have a definite interrupting 
rating. The conductor consists of silver embedded in a 
granular quartz filler inside a tube of plastics laminate 
having a glass cloth base. In external appearance these 
fuses resemble conventional NEC fuses, Fig. 10 and fit 
into any standard fuse clips. Special fuse clips fitting the 
grooves of the ferrules or the projections at the base of 
the blades are also available which reject fuses of lesser 
interrupting capacity. 

Typical interrupting times of fuses, both ordinary and 
current limiting, are shown in Fig. 11. At low currents, 
the current-limiting fuse is the slower one. When used 
for motor controller protection, a current-limiting fuse 
permits passage of a higher current, thus reducing the 
chance of fuse blowing during starting. At high cur- 
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These Tested Electrical Steels 
meet all your 


Here are the principal grades of 


U-S-S ELECTRICAL STEEL SHEETS 


and the primary uses 
for which they are intended. 


U-S‘S POLE GRADE—used principally for rotat- 
ing poles on large machines where strength of 
material and good permeability are necessary. 
U-S‘S ARMATURE GRADE — for small motors, 
armatures, good-quality fractional horsepower 
motors, field poles, and other magnetic circuits. 
U-S‘S ELECTRICAL GRADE for the better class 
of small motors and for commercial motors, and 
generators of medium efficiency. Also used, in 
thinner gages, for small intermittent duty trans- 
formers, reactors, relays and other magnetic 
circuits. 

U-S‘S MOTOR GRAD! —used in motors and gen- 
erators of good efficiencies, in small transform- 
ers, reactors, and other apparatus where medium 
core loss values are desired. 


U-S*S DYNAMO GRADE—used in high efficiency 
motors and generators, small and medium-sized 
intermittent duty transformers, reactors, elec- 
trical meters, laminated pole pieces for small 
electrical devices and similar applications where 
a low core loss is required at a medium cost. 
U-S‘S TRANSFORMER 72 GRADE—suitable for 
transformer and rotating machine laminations. 


OTHER U-S‘S TRANSFORMER GRADES: 


U-'S‘S Transformer 65, U’S’S Trans- 
former 58, and U’S’S Transformer 52: 
shearing quality, for transformer lamina- 
tions and similar applications. 


U'S’S Transformer 65-PQ and U°S’S 
Transformer 58-PQ: punching quality, 
for laminations in transformers and ro- 
tating machines. 

U-S’S Radio Transformer 65 and U-S’S 
Radio Transformer 58: produced for ap- 
plications requiring good permeability at 
low flux densities, along with punching 
quality. 

U’S‘’S Transformer 100, U:S‘S Trans- 
former 90, and U-S’S Transformer 80 
possess pronounced directional magnetic 
properties; permeability is very high 
parallel to the rolling direction compared 
with that across the rolling direction; 
punching and shearing qualities are good. 
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{hotos, courtesy of Reliance Electric and Engineering Co 


You can select the proper grade of 
steel for any type of lamination 
from this complete line of U-°S’S 
Electrical Steels. 


The care and skill exercised in 
producing the steel, in processing, 
inspecting and testing these Elec- 
trical Steel Sheets assure their out- 
standing performance. 


The uniformity in core loss, 
shearing and punching properties, and uniform thickness of 
U:'S'S Electrical Steel Sheets help you produce high quality, 
low cost electrical equipment. They meet your most exacting 
requirements for all laminated structures. 

Check over the grades of U-’S’S Electrical Steels listed here 
and see how they fit in with your needs. Then, for more com- 
plete information, send for the new ‘“‘U-S’S Electrical Steel 
Sheets, Engineering Manual No. 3,” the most recent compil- 
ation of engineering data on this subject. Just mail the con- 
venient coupon, or write on your company letterhead. 


UNITED STATES STEEL COMPANY, PITTSBURGH 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


r——— MAIL COUPON TODAY FOR YOUR FREE COPY ———, 


United States Steel Company 

Room 4255, 525 William Penn Place 

Pittsburgh 30, Pennsylvania 

Please forward my free copy of “U-S-S ELECTRICAL STEEL 
SHEETS, ENGINEERING MANUAL NO. 38.” It is understood 
that I incur no obligation. 


Name ; Title - 

Company ‘ 

City ; Zone State aa 
(a J 


L STEEL SHEETS 
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ms Robertshaw’ 


THERMOSTAT AUTOMATICALLY 


3 STAYS OUT UNTIL MANUALLY RESET 





Combines temperature control with single pole switch. 
Current is automatically cut off and switch is locked in 
open position if temperature at any dial setting, through 
any cause, exceeds temperature range of control by ap- 
proximately 7% in liquids or 12% in air. Switch remains 
open until closed by manual reset button. Design permits 
mounting control in any one of four positions. Standard 
size bulbs and capillary tube lengths give great flexibility 
to meet required heat ranges and installation needs. In 
direct or reverse acting models. 


Write for full information. 


tn Home and Industry EVERYTHING'S UNDER CONTROL 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY 
YOUNGWOOD, PENNSYLVANIA 
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Table II—Maximum Rating* of Motor-Branch- 
Circuit Protective Devices for Motors not 


Marked with Code Letter 


Per cent of full-load current 
Time-limit 
circuit breaker 
trip setting 


Fuse 


Type of Motor rating 


Single-phase, all types 300 

Squirrel-cage and synchronous, 
full-voltage, resistor and re- 
actor starting 

Squirrel-cage and synchronous, 
autotransformer starting, not 
more than 30 amp 
more than 30 amp 

High reactance squirrel-cage 
not more than 30 amp 
more than 30 amp 

Wound rotor 


* National Electrical Code, Table 27. 





rents, however, the current-limiting fuse melts faster, 
accounting for its higher interrupting ability. With 
shorter time the 7¢ flowing through the controller is 
lower, thus minimizing the danger of damaging the 
controller under short-circuit conditions. At 10 times 
current, the interrupting time of a current-limiting fuse 
is about the same as that of a plastics circuit breaker. 
However, at high short-circuit currents, the interrupting 
time of fuses is much the shorter. 

Combination starters employing fuses for short-cir- 
cuit protection include a manual switch to open the 
power circuit. Since the switch may be called upon to 
interrupt stalled-rotor current, a so-called ‘“motor-cir- 
cuit”’ switch, rated in horsepower, must be used, such 
as shown in Fig. 12. A group of such starters may be 
combined in a control center. 

Since any one conductor of a polyphase system may 


| alone carry short-circuit current, either because of a 


single ground on a grounded system, or by a double 


| ground on an ungrounded system, the NEC prescribes 


that a fuse be connected in each ungrounded conductor 
of a branch-circuit. Hence, standard combination start- 
ers for three-phase motors contain a triple-pole motor- 
circuit switch with three fuses. 

When selecting circuit breakers or fuses for the pro- 
tection of motor branch-circuits, their ratings must be 
sufficiently high so that the power circuit will not be 





Table ITII—NEMA* Code Letters for Locked- 
Rotor Kva Nameplate Markings 


Locked-rotor 


Code Code Locked-rotor 

letter kva per hp letter kva per hp 
A 0 —3.15 K 8.0- 9.0 
B 3.15-3.55 L, 9.0-10.0 
a 3.55-4.0 M 10.0-11.2 
D 4.0 -4.5 N 11.2-12.5 
E 4.5 -5.0 | 4 12.5-14.0 
F 5.0 -5.6 R 14.0-16.0 
G 5.6 -6.3 S 16.0-18.0 
H 6.3 -7.1 a 18.0-20.0 
J 7.1 -8.0 U 20 .0-22.4 


V 22.4~-and up 


* NEMA Standard MG.1—2.14 adopted 8-7-47, revised 6-22-50. 
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SELF-ADHESIVE - PERMANENT 


METAL-CALS consist of a .003” thickness of aluminum foil anodized and dyed, backed with 


high-tensile bonding material. A METAL-CAL, with your name or message etched into its surface, 


can be swiftly applied to any smooth, cohesive surface of metals, porcelain, bakelite, polysterene, 


glass, woods, paints or enamels. Once on—it stays on, telling your story again and again! 


Only METAL-CALS offer all these advantages: 


ECONOMY—No holes to drill, no screws, rivets, 
escutcheon pins or other fastening devices required. 
Labor, material costs slashed. Long life eliminates 
replacement cost of decals and litho-plates. 


DURABILITY — METAL-CALS far surpass in perform- 
ance the best of decals. They have passed the most 
rigid weathering, salt spray, humidity, abrasion, 
low and high temperature tests. 


SIMPLICITY OF APPLICATION—After removing 
by water immersion the cellophane film protecting 
a METAL-CAL’s pressure-sensitive adhesive, anyone 
can apply quickly to smooth, cohesive surfaces. 


LONG LIFE—Won't chip, peel or crack. Letters, 
characters and colors are part of the aluminum foil 
itself .. . stay clear, sharp, easy-to-read. 


COLOR VARIETY— Choose any one of 5 perma- 
nent, attractive colors—yellow, red, blue, black, 
green—plus aluminum. Available with either dull 
(matte) or lustrous metallic finish. 


METAL-CALS have found acceptance and wide use in 
industries everywhere—wherever there is need for an in- 
expensive, permanent method of applying trade names, 
trade marks, insignia, numbers, specifications, diagrams, 
instructions, dial and gauge markings, operating or main- 


tenance instructions, dealer service nameplates. 


You’ve fried the rest— Now USE the Best! 
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For complete data, samples, technical 


information, write 


METAL-CAL DIVISION 
C&H Supply Co. 


Dept. D-2, Boeing Field + Seattle 8, Wash. 


Sales Representatives in ALL Principal Cities 


*% Trade Mark Registered— U.S. and Foreign Patents Pending 
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Slides Niles 


AEH UATE: 


* Tiniest of dependable electrolytics, Aerovox Type SRE 
(Bantam) capacitors handle full-sized jobs. They are espe- 
cially suitable for hearing aids, personal radios, screen filter 
circuits, and the miniaturization trend in radio-electronics. 


Hermetically-sealed in an aluminum can. Waxed cardboard 
insulating jacket. New stud terminals for diameter reduction. 
No. 18 gauge tinned-copper wire leads. Wide choice of vollt- 
age and capacitance—3 to 150 V.D.C., 5 to 500 mfd. 


Literature on request, from Dept. EM DNC. Let us quote on 
these still smaller electrolytics or any other capacitor types 
fitted to your needs. 


CAPACITORS e VIBRATORS 
TEST INSTRUMENTS 


capacitors 
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AEROVOX CORPORATION, NEW BEDFORD, MASS., U. S. A., Sales Offices in All Principal Cities 


Export: 41 E. 42nd St., New York 17, N.Y. Cable: AEROCAP, N.Y. © In Canada: AEROVOXCANADALTO.. Hamilton, Ont. 
| current. 


interrupted during motor starting. On the other hand, 
their rating must be sufficiently low to afford full pro- 


| tection of the branch-circuit against faults and to keep 


the 77t heat developed sufficiently low to prevent dam- 


| age. Based on many years of operating experience, the 
| National Electrical Code has established maximum rat- 


ings or settings of protective devices for motors not 


| marked with a code letter, as shown in Table IT. In re- 
| cent years NEMA has adopted a system of code letters 
to be marked on motor nameplates to show locked-rotor 


kva input per motor horsepower, as listed in Table ITI, 
For motors with such a code letter, maximum ratings or 


Table IV—Maximum Rating* of Motor-Branch- 
Circuit Protective Devices for Motors with 


NEMA Code Letters 


Per cent of full-load current 
Time-limit 

Fuse circuit breaker 

Type of motor rating trip setting 


All single-phase and polyphase 
squirrel-cage and _ synchro- 
nous motors with full-voltage, 
resistor, or reactor starting 
Code letter A 
Code letter B to E 
Code letter F to V 

All squirrel-cage and synchro- 
nous motors with autotrans- 
former starting 
Code letter A 
Code letter B to E 
Code letter F to V 





* NEC Table 26. 


settings of protective devices have been established by 
the NEC as shown in Table IV. 

The most vulnerable parts of a starter are the thermal 
overload relay heaters which consist generally of 80- 
nickel, 20-chrome wire or strip. Should current in ex- 
cess of 10 times rated motor current flow through the 
controller, the heater elements may melt and interrupt 
the power circuit before the relay can trip the line con- 
tactor. Depending on the heater size and the magnitude 
of the current, melting of the heaters may be accom- 
panied by considerable ionization and spattering of 
molten metal. This in turn may lead to short circuits 
within the controller enclosure, even possibly across 


| the line terminals, with resultant severe damage. Thus, 
| selection of proper short-circuit protective devices has 
| to be based on voidance of melting of the overload relay 
| heaters. 


A study of the melting characteristics of heaters of 
various types and sizes reveals that a reasonable degree 
of protection is afforded by devices whose current rat- 


| ings are not larger than approximately 3.5 times the 
| rated heater current, or approximately four times the 
| full-load current of the smallest motor with which the 

heater may be used. For this reason the Code permits 
| exceptions to the limits set in the tables, if experience 


shows that such limits do not permit starting of the 
motor. However, in no case shall the fuse or circuit 
breaker trip rating exceed four times motor full-load 
(More) 
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| What’s U.S. Rubber 
: doing for 


electrical design? 


Transformer handle made of Enrup for a large 
manufacturer of electrical equipment. Enrup was 
selected because its electrical properties can be 
maintained under very adverse conditions, and 
because it has great toughness, impact strength, and 
resistance to other solvents. Enrup has been so 
successful that the manufacturer intends to use it for 
other phases of transformer design and construction. 


The horizons of electrical design are being widened 

by U.S. Rubber’s new thermosetting plastic, Enrup. 

. The transformer handle shown here has greater 

tc 8 strength and electrical properties because it is made 

5s of Enrup. 

an This remarkably versatile substance can be 
punched, sanded, sawed, nailed, bolted, molded or 


om machined. Enrup can be made into almost any 
S shape or form, simple or complex. It may be 
(a. exactly what you have been looking for to make 


your product stronger, more efficient, less expensive. 
Enrup is fabricated and molded entirely by U.S. 


Pump valve seat made of Enrup 





‘ee Rubber engineers. They will gladly discuss your Decanee Eaeup sekts swelling of 

> eas 7 ‘pesa deterioration caused by gasoline, 
particular problems. Write to address below. and because it resists compression 

: set or deformation over a wide range 

> PRODUCT OF of temperature conditions. 

, This printing roll-end bearing demonstrates Enrup’s high adaptability to 

5 precision molding techniques. It has high dimensional stability and resistance 

> to corrosion caused by photographic solutions. 

P 

t 

| UNITED STATES RUBBER COMPANY 

) MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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You can always be sure you’ve got a star 
at bat when you use Dano coils. ‘Heads 
up” engineers know that Dano, makers of 
a wide variety of electrical coil windings, 
gives a “hit” performance, everytime. 
Dano also makes specially treated coils 
deeply impregnated in wax or varnish in 
vacuum impregnation tanks and cured in 
heat controlled ovens. 


And Dano coils can’t “strike out” because 
they’re tested and inspected in all vital 
stages to insure trouble-free performance. 
Get on the winning team! Specify Dano 
coils. 


Send us samples or specifications 
with quantity requirements for our 
recommendations. No obligation! 


@ Bakelite Bobbin 

e Cotton Interweave 

e@ Acetate Bobbin e@ Coils for High Temper- 
@ Molded Coils ature Applications 


ALSO, TRANSFORMERS MADE TO ORDER 


@ Form Wound 
@ Paper Section 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 


4. STE P- DOWN 


TRANSFORMER 


GIRGUIT BREAKER OR FUSES 
MAX. 200A AT 250V,100A AT 600V 


bbbd- 


MAIN 
MOTOR AUXILIARY MOTORS 


Fig. 13—Group protection of a number of motors con- 
nected in a single branch circuit on a machine tool. 


In general, each motor and its associated controller 
are considered as being one branch-circuit. A peculiar 
condition, recognized by the Code, exists in connection 
with multi-motor drives found on machine tools. There 
a large motor driving one of the principal motions may 
work in conjunction with several small auxiliary motors. 
If each motor circuit were separately fused, blowing of 
fuses on these small motors might bring about a dan- 
gerous condition. For instance, inadvertent stopping of 
a coolant motor might cause serious damage to an ex- 
pensive tool and might endanger the operator. In such 
cases Paragraph 6742 of the Code permits all motors 
to be connected to a single branch-circuit, as illustrated 
in Fig. 13. 

Rating of the over-current protective device must not 
exceed four times the full-load current of the largest 
motor plus the sum of the full-load currents of all other 
motors on the same branch-circuit that may be in opera- 
tion at the same time. There is a limitation, however, 
that the maximum current rating of the protective de- 
vice shall not exceed 200 amp at 250 volts or less, nor 
100 amp at 600 volts or less. If a short circuit occurs on 
any one of the motor circuits, all motors are discon- 
nected by the main fuses or circuit breaker, but the total 
*t developed in the starter of one of the auxiliary mo- 
tors may be so high as to cause damage to the starter. 
This is considered to be a lesser hazard than the inad- 
vertent shutting down of the auxiliary motor. 

The Code makes no choice as between a circuit 
breaker or fuses for short-circuit protection.* Both 
types of protective devices have proved to be quite 
adequate. However, the following considerations may 
influence a selection: Motor starters up to size 3 have 
limited thermal capacity, overload relay heaters are 
wire wound, and current-carrying parts have not much 
heat storage capacity to absorb the initial impact of 
short-circuit current. Under most conditions of short 
circuit, fuses interrupt the current faster than circuit 


* For another viewpoint, see ‘‘Fuses vs Circuit Breakers,’”’ R. P. Ballou, 
ELECTRICAL MANUFACTURING, Feb. 1951, p. 107. 
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FOR AUTOMATIC PAPER FEED 


Universal No. 107 Coil Winder—high-speed, 
fully automatic. Send for Bulletin 15 which 
describes: 

high speeds... up to 3000 rpm 


automatic paper feed . . . single or 
laminated sheets . . . up to 25 inserts 
a minute 


highest density windings . . . with 
new improved delivery shelf 


accurate wire control... quick re- 
turn of wire guides... etc. 


FOR MANUAL PAPER FEED 


Universal No. 108 Coil Winder—modern, flex- 
ible, Bulletin 14 describes: 


quick set-up... 


complete accessibility . . . for pre- 
paring and finishing coils and for ma- 
chine adjustments. 


utmost flexibility . . . wire size, coil 
size, spacing—variable speed 

easy operation . . . modern appear- 
ance, fingertip controls—simple to at- 
tach leads, automatic wire turn coun- 
ter, etc. 


FOR MORE INFORMATION GET IN 
U . A if R S A t TOUCH WITH MAIN SALES OFFICE 
| | | 3) | C7 € @) M ay | sd AT PROVIDENCE OR REPRESENTATIVE 
IN YOUR TERRITORY 
MID-WEST—A. R. Breen, 80 East Jackson Bivd., 


“ie pare s Chicago 4, lil. 
aT IT TE Ol WEST COAST—E. G. Paules, 1762 West Vernon Avenue, 


z ; Los Angeles 37, Calif. 
LESONA y et CLL gah TEL siitiieaink J. + Co., Ltd., 610 Craig 


Use Universal Trey) Machines West, Montreal, P. Q. or Main & McNab Streets, 
Hamilton, Ont. 


P. O. Box 1605, Providence 1, R. |. 
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Where to get a smoll han- 
die button, weor-and-woter- 
resistant light enough 
to be set in plastic 

produced in large quantities, 
quickly and inexpensively? 






asked 
GRE answered 






Tiny GRC precision 
zine die castings will 
make ideal handle 
buttons for the new Gem 
razor...meet to a T 
every ASR specification! 





ACTUAL SIZE American Safety Razor's new 


Feather Weight Gem Razor 
. weighing only | 1/10 oz. 


J's ¢ 


* with GRC TINY PRECISION ZINC DIE CASTINGS 


If obtaining really small parts speedily and econom- 
ically is your problem, too, why not let GRC tackle 
it? Gries’ revolutionary, high speed, mass produc- 
tion methods are geared to turn out simple or in- / x 
tricate parts in one automatic operation. Trimmed, an 
ready for use . . . GRC zinc die castings as small ead. 
as .000004 of a Ib. in lots from 100,- Y 
000 to millions . .. at a price to help AN 
you produce at a profit! Remember... R 
it's GRC for smallness unlimited. 


Write Today for Bulletin 
and Actual Part Samples 







MAX. WI —'/, OZ. 


MAX. LGTH.-13/,” 


SMALLNESS 
UNLIMITED 


SYNCHRONOUS 
MOTORS 


@eHIGH TORQUE 
@SELF STARTING 
@ PRECISION MADE 
@ RUGGED 


@GEARED OR 
NON-GEARED 


@ OPEN OR ENCLOSED 
@ 6 HR/REV TO 3600 RPM 
@ 25-60 CYCLES 












TYPE KYAZ 
BARCOL MOTOR 





An open type geared Barcol 
Motor drives the chart in this 
BRUSH MAGNETIC OSCIL- 
LOGRAPH. A special pinion, 
pressed onto the final gear shaft,’ 
meshes with a reduction built 
into the instrument. 


Engineering Sewice 
OUR ENGINEERING 
STAFF IS READY TO 
HELP YOU WITH YOUR 
MOTOR PROBLEM. 


OTHER BARCOL MOTORS —UNIDIRECTIONAL 
« REVERSIBLE * WITH AND WITHOUT RE- 
DUCTION GEARING « OPEN AND ENCLOSED 


write for 


Pore hd 


BARBER-COLMAN COMPANY e ROCKFORD, ILLINOIS 





as 





breakers and are preferred here. 

The smallest circuit breaker trip rating commercially 
available is 15 amp. Hence, the Code requirement of 
four times motor full-load current is less than say 4.5 
amp, corresponding to a 3-hp, 440-volt motor. This is 
an added reason why fuses are preferred for the pro- 
tection of small motor starters. 

Motor starters size 4 and larger have considerable 
heat storage capacity, overload relay heaters consist of 
strip, and conducting parts can stand considerable heat 
shock due to initial short-circuit current. For larger 
starters the use of circuit breakers is preferred since 
their use eliminates the inconvenience of having to re- 
place blown fuses. ooo 





Fixed Capacitors 


for Electronic Circuits 
(Continued from page 105) 





of ceramic capacitors rated at 500 working volts are 
now on the market, each measuring 1% in. sq by about 
0.070 in. thick for the 500-mmf value. Such small 
sizes are made possible by fusing silver electrodes 
directly on the ceramic-plate dielectric at high tempera- 
ture. 

A kindred process, that of bonding the electrodes 
directly to a vitreous enamel dielectric. has resulted in 


B= 


Fig. 8—Miniature \4-in. diam disk-type ceramic capacitor 
(Cornell-Dubilier) for bypass and coupling. 








capacitors with exceptional characteristics ; a Q greater 
than 2000, even for the 15-mmf size, a working tem- 
perature range of —55 to +200 C, low temperature 
coefficient, and excellent retrace. They are made in 
values from 0.47 to 1000 mmf. A 500-mmf capacitor 
measures only 0.42 x 0.47 x 0.22 in. overall. 

One method of producing vitreous enamel capacitors 
involves spraying the enamel on a large plate and wait- 
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Model 63—An efficient, 
general purpose seal 
for high speeds. 
shafts 3” diameter and 


Model 64—A strong, ef- 
fective seal for heavy 
duty on shafts of the 
largest diameter. 





Model 91A—A spring- 
less seal of small cross 
section, with the metal 
reinforcing member sur- 
rounded by rubber. 


Model 91B—A spring- 
loaded seal of small 
cross section, with the 
metal reinforcing mem- 
ber surrounded by rub- 


GARLOCK 






Ir’s certainly good business prac- 
mete aeiaiditiens. tice to buy the dest oil seals, in 
general purpose sealfor = order to have maximum protection 
high speeds. For shafts - - 
above 3” diameter. for costly bearings. By using the 
proper KLozuRE oil seal, you may 
save the high cost of frequent bearing replacement. 
To be sure of thoroughly dependable bearing pro- 
tection, specify Garlock KLozurRE Oil Seals. They are 
tough and durable, resist oil and heat, stay firm and 
resilient. KLOZURES are made in a complete range of 


sizes and in many models, a few of which are illustrated. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 





OIL SEAL 
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“SPECIALTY! 


For 25 years, OSTER has specialized in 
building fractional H.P. motors to meet 
specific requirements. OSTER is unsur- 
passed in engineering, tooling, and as- 
sembly of electric motors up to 6” max- 
imum O.D. of the following types: 
Direct current—6 volts to 220 volts 
Universal motors —6 volts to 220 volts 
Induction motors — conventional 
voltages 


COMPACT, RUGGED, 
PRECISION BUILT 
FRACTIONAL H. P. 
ELECTRIC MOTORS 


All this OSTER experience 
and precision workman- 
ship, plus the consider- 
able volume of fractional 
H.P. electric motor pro- 
duction, assures you a re- 
liable source for motors 
of dependable perform- 
ance. For full information 
as to how OSTER can serve 
your special motor needs, 
write, wire or telephone 


Shaded pole motors—conventional 
voltages 
400 cycle motors of the smaller sizes 
Also precision electro mechanical 
assemblies 


JOHN OSTER 


MANUFACTURING CO. 
RACINE, WISCONSIN 


Oh \ 


ermostats 
CONDUCTION or BI-METAL 
we Types 


Base plate in full area contact with 
heated surface results in minimum 
overshoot, smaller cycling differen- 
tial, faster response. Can be sup- 
plied pre-calibrated to any desired 
range from 70°F. to 600°F. with 
shaft height optional up to 2” 
overall. Adjusting set screw permits 
trimming to close limits. 


Rating: 1200 W_ 115-230V_ AC- 
1500W Available 


~ CONDUCTION TYPE 
‘End Mounted 


Dimensions—End Mounting Type: 
Length 2%”, Height 13/16” not in- 
cluding shaft, Width 5%”, Mounting 
Centers 2-9/16”. 


Side Mounting Type: 
Length 214”, Height 13/16” not in- 
cluding shaft, Width 13”, Mount- 
ing Center 1-1/16”. 


CONDUCTION TYPE 
Model BS-200 


A compact, durable bi-metal type 
Thermostat. Maximum sensitivity. 
Welded terminal lugs and contacts. 
Rating: 1200W 115-230V AC 


Operating Range: 70° F to 600° F. 


BI-METAL TYPE 
Model A-7 


‘Dimensions: Length 1-15/16” incl. 
terminals, Height 34” without shaft 
which is optional up to 2” overall, 
Width %”, Mtg. Center to adjust- 
ment shaft 11/16”. 


: tea | 
Write for Detailed Design Data and Latest Price Schedule 
AMERICAN GENERAL THERMOSTAT CORPORATION 


2064 BRONX STREET NEW YORK 60, N. Y. 
RA A + AY AAA TINT I 
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ing until sufficient drying has occurred. Then a layer 
of silver is applied with a rubber squeegee through a 
stainless steel screen. These steps are repeated until a 
sufficient built-up is obtained. Razor blades are then 
used to cut the relatively soft enamel-silver layers into 
rectangles of appropriate size. Next the rectangles, still 
on the plate, are fired for 12 hr at 680 C. After cooling, 
refiring at 210 C for 4 hr frees the rectangles from the 
plate. Most of the advantages of the vitreous enamel 
capacitor are due to the monolithic structure which 
results from the firing process. 

A homogeneous structure, one in which the electrodes 
in effect float in a block of the dielectric material, is 
also characteristic of glass capacitors. The glass ribbon 
used has a K of 8.5. A stack of these glass ribbons 
is interleaved with individual aluminum-foil electrodes, 
terminals are attached, glass covers are placed over the 
top and bottom of the stack, and the entire assembly 
is fused together with heat and pressure. After firing, 
the ribbon is cut apart into individual capacitors. 

Glass capacitors meet all tests prescribed by the 
Armed Forces for mica capacitors, yet are smaller and 
exhibit excellent uniformity of characteristics. They are 
made in values from 5 to 3300 mmf in the 500-volt 
rating and from 3600 to 6200 mmf in the 300-volt 
rating. Glass capacitors have been made in values as 
high as 0.1 mf and voltage ratings up to 30 kv. 


Fig. 9—Aerovox “microminiature” metallized-paper ca- ° 

pacitors 3/16 in. diam by 7/16 in. length, mineral-wax 

impregnated, shown actual size. Ratings: 0.0005 to 0.01 
mf, and for 200, 400, and 600-volts d-c. 


Still another monolithic-type capacitor construction 
is possible with a mica-like material derived from a 
water solution of bentonite clay. After a waterproofing 
treatment, the material is impregnated with a thermo- 
setting compound. The resulting dielectric has a K of 
almost five, a dissipation factor which is low and vir- 
tually independent of:temperature and frequency, and 
a dielectric strength ranging upwards to 5000 volts 
per mil. At present, capacitors using this new dielectric 
are built to special order only. 

Although man-made dielectrics collectively have many 
attractive characteristics, most of them turn out to 
have several shortcomings when considered individual- 
ly. Since high cost is usually one of the shortcomings, 
the great natural materials continue to dominate the 
market. In 1949, for example, it is estimated that 150 
million paper capacitors were made and sold. Still, the 


ELECTRICAL MANUFACTURING 





RCA Application Engineering is a special- 
ized service designed to assist electronic 
equipment manufacturers in product 
development. This service is at the dis- 
posal of all RCA tube and component 
customers. 


RCA Application Engineering offers you 
the collective experience of specialists 
in electronics who are qualified to help 
you with your design, specification, and 
production problems. These field engi- 
neers devote their time exclusively to a 
personal and confidential appraisal of 
Customer’s specific tube and component 
requirements ... and a translation of 


Preface to a Better Product... 


these requirements into better products. 
In addition, three RCA Application 
Engineering Laboratories—conveniently 
located at Harrison, Lancaster, and 
Chicago ... are available for circuit re- 
search, product investigation, perform- 
ance tests, specification checks, and 
statistical quality analysis. 


The vast and impressive experience 
of this Application Engineering group 
accounts in part for RCA’s engineering 
leadership in the development of better 


an industry service without parallel 


tubes and components in advance of 
the market. 


To put RCA Application Engineering to 
work for you, phone the nearest RCA 
office* ... or write RCA, Commercial 
Engineering, Section 41ER, Harrison, 
New Jersey. 


*(East) Harrison 6-8000, 415 S. 5th St. 
Harrison, N. J. (Midwest) Whitehall 4-2900, 
589 E. Illinois St. Chicago, Ill. (West) 
Trinity 5641, 420 S. San Pedro St., Los 
Angeles, California. 


The Fountainhead of Modern Tube Development is RCA 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES AND COMPONENTS 


HARRISON, HW. J. 





GARFIELD INSULATION FOR 
SUPERIOR 


ARC RESISTING 
CHARACTERISTICS 


@ Illustration shows typical Magnetic 
Starter part with 26 metal inserts molded- 
in:. . . 15 galvanized steel. ..11 brass 
screw machine parts. 
+z For severe arcing conditions investigate Garfield 
high temperature, Cold Molded insulating materials. 
If you are designing or redesigning a product re- 
quiring heat or arc resistance Garfield engineers may 
have the economical answer. 


You can profit from our experience. The accu- 
mulation of over 40 years of Cold Molding know- 
how provides valuable cost-saving information not 
available from any other source. This knowledge 
together with close cooperation with your engineers 
may be the answer to a better product for you. 


ar @ 


@ Representative Magnetic Starter base and cover 


GARFIELD MFC. Co. 


CUSTOM MOLDING EXCLUSIVELY 
GARFIELD 1, NEW JERSEY 


The Registered Trade Mark that designates 
a quality high temperature insulating 
material cold molded ... Since 1908 


COLD MOLDED INSULATION IS USED FOR: 


Switch Bases © Arc Chutes & Barriers 

Appliance Parts © Panel Board Parts © Instrument Mountings 

Wiring Device Parts © Third Rail Insulators © Outlet Covers 
Insulators © and Many Other Important Electrical Components 
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Relay Bases & Covers 


outstanding qualities of the synthetics hint of an even- 
tual revolution, a revolution that could in time make a 
mica capacitor a rarity. The continuing trend to com- 
pactness is also changing the entire aspect of capacitor 
development (see Fig. 9). ood 
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Losses due to container failure have no 
place in an industrial economy facing 
material allocations and shortages. That’s 
why you should investigate Wirebounds 
—which combine the strength of steel 
with thinner wood to bring you better 
product protection at lower cost. Three 
hundred graduate engineers of the Wire- 





oS Sie 


\ Upside-down loading of circuit re- 
% closers caused breakage, leakage, 
: sometimes irreparable damage in han- 
ey dling and transit. Since switching to Wire- 
bounds, company reports damage claims 
have become negligible. s 


400 Ib. 


single instance of damage in transit due 


to container failure 


SS] 


O 


BOXES & CRATES 


NAME 


FIRM 


CITY 
OUR PRODUCT IS 
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Using Wirebounds designed to “float” 


YOU NEED THE PROTECTION OF 


WIREBUUND BOXES and GRATES 


bound Institute have been technically 
trained to design tailor-made Wirebounds 
which assure damage-free product de- 
livery. The value of this container engi- 
neering is clearly demonstrated in the 
following case histories. We will be glad 
to show you how these benefits apply 
to your product. Use the coupon below. 


YOU CAN CUT DAMAGE CLAIMS LIKE THIS: 


damage dve to container failure has 
been completely eliminated. 


choose your cOUKSE OF ACTION. 





Send me general informa- [7 Send me specific informa- CO Give me direct action | 
tion . . . complete descrip- tion... tear sheets of case send an Institute trained 
tive book titled ‘What to histories of packing prod- sales engineer to show the 
Expect from Wirebounds.” ucts similar to mine. advantages of Wirebound 
packing for my own product. 
POSITION 
STREET AND NUMBER tas 
— ZONE STATE 
IT WEIGHS 


WIREBOUND BOX MANUFACTURERS ASSOC. 
Room 1150—327 South LaSalle Street, Chicago 4, Illinois 





























& j SOL-REX 
REG. U. S&S. PAT. OFF. 
ee / Miniature Incandescent Lamps 
for all purposes 
Please inspect this lamp carefully. A tubular 120 voit 
4 watt pilot lamp, ideally suited to signal indicator applications, 
with exceptionally long life; is regularly furnished with cande- 
labra screw base. Overall size is: 9/16’ diameter, 1-9/16" length. 
May also be used as a replacement for the glow-type lamps, espe- 
clally where greater degrees of illumination are required. 


The lamps illustrated above represent only a few of the 
many we now make for industry. Perhaps one of our present lamps 
may be the answer to your lamp problem. If not, perhaps we can 
develop the lamp you need. Won’t you consult us on your next job? 


LAMP MANUFACTURERS FOR THE 
ELECTRICAL INDUSTRY SINCE 1911 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE 
LONG ISLAND CITY 1, N. Y. 








SOLENOIDS 


For DC Circuits 


Pickering engineering service is available 
for special application where Pickering 
standard Solenoids do not apply. 





For details and literature address Department O 


PICKERING & CO., INC. 


Manufacturers of world-famous 
electro - magnetic phonograph 
cartridges and audio equipment. 


Oceanside, Long Island, New York 
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| it is chemically possible to 
| styrenes with special characteristics such as high impact 
| resistance, increased heat resistance or self-extinguish- 
| ing properties. The K factor, too, can be modified by 


PICKERING 





Thermal Insulating 


Materials 
(Continued from page 91) 


refrigeration application, such as household refriger- 
ators, 

Styrofoam is available as a solid, rigid material in 
standard sizes, easily fabricated into various sizes and 
shapes, also in granular and ground form. With proper 
adhesives it may be bonded to most surfaces, and can be 
hot-dipped in sealing compounds such as asphalt. Nor- 
mal color is snow-white. 

To summarize: salient properties of Styrofoam for 
the design engineer are superior moisture character- 
istics, light weight and structural strength, combined 
with a good K factor. It is possible to design Styrofoam 
insulation into places that otherwise may be difficult to 


| vapor seal. In other instances (owing to good physical 
| properties) it can double in function as a structural sup- 


port and thermal insulation, adding rigidity to a door 
or a panel. 


Since various types of styrene polymers are available, 
“tailor-make” foamed poly- 


reducing the size of the cells which is the principal factor 


affecting heat transmission. By reduction of cell size and 
| incorporation of fillers such as aluminum powder or 


carbon black which reflect or absorb radiant heat, Styro- 
foam material with a K factor of 0.20 at a mean temper- 
ature of 70 F has been made. 

Styrofoam has been used widely in the insulation of 
frozen-food lockers, walk-in refrigerators, refrigerated 
trucks, various types of mobile and portable refrigerated 
equipment, but its use as thermal insulation in household 
refrigerators, home and farm freezers, water coolers, 
and similar original equipment is still largely in the de- 
velopmental stage. 

A leading manufacturer of refrigeration equipment 
has adopted a granular Styrofoam for completely insul- 
ating the refrigeration coil surrounding the storage can 
in a pressure-type electric water cooler. In this applica- 
tion, Styrofoam has replaced ground cork, since it does 
an equally satisfactory job at a lower cost. The insula- 
tion is sealed with hot asphalt to prevent moisture pene- 
tration. Several household refrigerator manufacturers 
are also working with this material but as of this writing 
design details and application-test data have not been 
released. 

Owing to its small and noninterconnecting cell struc- 
ture, Styrofoam is not considered an efficient acoustical 
insulation. 


Aerated Urea-Formaldehyde. Known as Flotofoam 
this is a product of United States Rubber Company. It 
contains 99.15 per cent air by volume. The base resin is 
a water-soluble condensation product, compounded for 
frothing purposes. Air is entrained through a process of 
frothing in conventional equipment ; this is followed by 
gel reaction upon the addition of catalysts, and by pre- 
drying and forced-air oven final drying and curing. The 
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IMPREGNATED FELT GASKETING AND 
ITS USES AS A CORROSION AND 
ELECTROLYSIS INHIBITOR WHEN 
SEALING BETWEEN FAYING SURFACES 


By George Gregory 


TECHNICAL DIRECTOR 
PRODUCTS RESEARCH CO. 
GLENDALE, CALIFORNIA 





D uRING the last century, discoverers of 

old Egyptian tombs have found speci- 
mens of felt that had retained their 
basic qualities in spite of the fact that 
they were hundreds of years old. This 
extreme long life, coupled with its avail- 
ability and economical advantages have, 
quite naturally, made felt an ideal prod- 
uct for modern industrial uses. 

Felt in itself, though, has certain 
limitations when used for sealing or 
gasketing in that the fibres, even though 
tightly felted, still permit air and liquid 
filtration. However, wide experimenta- 
tion in formulations and methods of 
impregnation, as well as analyses of 
hundreds of installations, have opened 
up a complete new field for the material. 


CHROME LOCK 


In this article, or advertisement — 
whichever you may wish to call it—lI 
want to point up the progress that has 
been made on an impregnated felt ma- 
terial called Chrome Lock. It has al- 
ready found its way into many fields on 
such products as metal window sash, 
auto and bus bodies, electrical control 
panel doors and instruments, caskets, 
air conditioning piping and many other 
installations where faying surfaces re- 
quire either sealing or protection against 
corrosion and electrolysis. 





This photograph illustrates the ease with which 
Chrome Lock tapes can be applied. 


ADHESIVE BACK 


One of the most important features of 
Chrome Lock is its tenacious pressure- 
sensitive adhesive back. The adhesive 
is a special development that has elim- 
inated the need for a paper or other 
separation material and, consequently, 
permits a much faster application. Field 
Studies in comparison to caulking com- 

unds, as well, have shown additional 
abor savings in many cases through the 
cemination of caulking and clean-up 

ime. 


IMPREGNATION 


Chrome Lock is impregnated with a 
specially formulated blend of perma- 
nently thermoplastic resins, plasticizers, 
inert pigments and chromates. During 
the impregnation process, the individual 
fibres are coated with the compound 
and, when pressure is applied, as be- 
tween two faying surfaces, the com- 
pound traverses within the felt to link 
up the fibres into a positive dam. 

Both surfaces are automatically 
coated with a thin layer of the anti- 
corrosion compound. 
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APPLICATIONS 


Chrome Lock is primarily a protective 
gasketing with special anti-corrosion 
and anti-electrolysis qualities. It pro- 
duces a tight seal against water and 
saline solutions, as well as dust and 
similar foreign materials. Depending on 
the formulation, it will perform under 
a wide range of temperatures. Its cush- 
ioning and anti-rattle features are like- 
wise important. 





Chrome Lock’s adhesive back aids in holding 
the gasket in place while the work is moved. 


In general, I would say that it has 
application wherever (1) sealing against 
the weather elements are required (as 
on a house trailer or window sash) ; (2) 
on products that need protection from 
the filtration of foreign materials 
through a cover, door or cabinet joint 
(as in the case of an instrument or 
electrical control panel) ; (3) where the 
interior contents must be kept from 
escaping (such as on a grain pulverizing 
hopper); or (4) where the prime con- 
cern is the prevention of, corrosion or 
electrolysis between metal-to-metal 
joints. 
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of joints. 


PRODUCTS RESEARCH COMPANY 


VERSATILE SIZES 


Chrome Lock is produced by a special 
machine that very much resembles a 
huge newspaper printing press. Impreg- 
nated rolls come off in widths of 66” 
and in thicknesses of 1/64”, 1/32”, 1/16”, 
1/8” or 1/4”. These large rolls, in turn, 
can be sliced to any width down to 1/4” 
wide tapes. Widths sufficiently wide 
enough to permit on-the-job cutting of 
gaskets, as well as the production stamp- 
ing of die-cut gaskets are easily pro- 
vided for. 


— 
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On this bus body, Chrome Lock was used over 
all ribs as a rattle and corrosion preventative. 
Also used to seal exterior skin laps. 


ADDITIONAL FEATURES 


In addition to Chrome Lock’s pressure- 
sensitive adhesive back and anti-corro- 
sion and anti-electrolysis qualities, there 
are several more important points to be 
discussed. Space will not permit going 
into them in detail, so I shall outline 
them generally, as follows: 

MANY TYPES 

Type S Standard Material. 
Type N Flame resistant. Conforms to BuShips 


pec. 33F8. 
Type OR Oil resistant. Used where S.A.E. 10-60 
oils are present. 
ELIMINATES MACHINING 
In many instances, Chrome Lock’s ability to 
fill in surface irregularities saves consider- 
able machining costs. 
LIGHTER FLANGING MATERIALS 
Low-pressure compressibility permits the use 
of lighter gage metals. 
RECOVERY 
From 90% to 100% recovery after pressure 
release. 
ANTI-WICKING 
Prevents seepage under normal pressures. 


ENGINEERING SERVICE 


Great amounts of valuable data, based 
on the results of literally thousands of 
laboratory and field tests, is available to 
all engineering departments at no cost. 
Should you have a special sealing prob- 
lem with which you would like some 
help, we would very much like to hear 
from you. 


NEW 6-PAGE ENGINEERING FOLDER, No.EM-1050-5 WILL BE SENT ON 
REQUEST. Write Spring Packing Corp., 332 S. Michigan Ave., Chicago 4, Ill. 
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Bulletin 
8210 


General 
Purpose 
Control 
Valves 


* Full Port Area—Packless 


* For Air, Gas, Water, Brine, Freon, Methyl 
Chloride, Light Oil and other Liquids and 
Gases up to 212°F; Pressures up to 400 
pounds 

* Several Auxiliary Variations 


* Several Sizes: 2 to 2% inches 


Our Bulletin 8210 Solenoid Valves are designed for those shut- 
off requirements where a simple, rugged, automatic control will 
serve. They close instantly when current to the coil is cut off. 
Full line pressure on top of the valve piston aided by a powerful 
spring assures tight closing. They reopen fully when the coil 
energy is restored. Only minimum current is required because the 
solenoid, when energized, is required to open only the small pilot 
port against the line pressure. The construction is such that the 
valve is held open by the solenoid for full pipe area independent 
of the flow through the pipe line. 


Three auxiliary variables are available: (1) device for locking 
the valve in open position; (2) device for utilizing the valve for 
whistle control ; (3) by-pass adjustment for holding the valve open. 


Bulletin 8211 Valves are similar except that they have Explosion- 
Proof Solenoids approved by Underwriters’ Inc., Class 1, Group 
D, Hazardous Location. 


If you have any automatic control prob- 
lems that fit into the above class, you 
might study fully the merits of Asco 
Bulletin 8210 and 8211 Solenoid Valves. 
Write us anyway, regardless of your 
problems, because we have many other 
types of solenoid valves. 


When in need of Electromagnetic Controls, come to us. 


Automatic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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cured resin is in block form, and the material is also 
available in shredded or snow-like form. 

Owing to its low K factor and low density this mate- 
rial (like all the expanded plastics) is indicated for ap- 
plications where saving of space and weight are essential 
design requirements. It is noncorrosive and non-toxic, 
does not support mold or bacterial growth, and is self- 
extinguishing. On the other hand, since it does not have 
a true closed cell structure, it will absorb moisture up to 
15-20 per cent of its own weight at high humidities. Al- 
though this is higher than in foamed polystyrene, it may 
not be too objectionable when related to the low density. 
Another objectionable factor is the presence of for- 
maldehyde odor. 


Density in block form is from 0.5 to 1.5 lb per cu ft. 
In shredded form it is 0.8 to 1.00 lb. K factor for the 
block material is 0.224 at a mean temperature of 70 F; 
for shredded it is 0.173 to 0.208 over a range of mean 
temperatures from 9 F to 100 F. Use for high-tempera- 
ture insulation is not suitable; extended exposure over 
130 F will result in shrinkage, the maximum being 15 
per cent by volume at 300 F. 

Block material is supplied in specified sizes within 
limits of 24 x 24 x 6 in. Blocks less than 1 in. thick are 
not feasible owing to friability. The shredded material is 
now available in an improved form which can be blown 
through a 2- or 3-in. hose without clogging, thus making 
it possible to satisfactorily adopt pneumatic techniques 
for packing the material into insulation cavities. These 
techniques are particularly useful where hand packing is 
difficult or impossible. A uniformly dense pack is at- 
tained. Flexibility is obtained through various combina- 
tions of equipment suitable for blowing and handling 
the material. 


When blowing Flotofoam into refrigerator cabinets, 
it is necessary to provide a sufficiently large screened 
area for venting blower air; one or more points for 
introducing the material; and fixtures for maintaining 
the shape of the cabinet during the operation. The break- 
er-strip area is usually the most desirable since it pro- 
vides maximum space and uniform venting. 

When using a shredded material the problem of set- 
tling under vibration has to be considered. Use equip- 
ment tests indicate satisfactory results after rigorous 
actual transportation by rail. Under normal conditions 
it is believed that densities of less than 1.8 per cu ft are 
sufficient to prevent settling. Applications noted for 
Flotofoam include freezer cabinets and water heaters. 

The Brewer-Titchener Corporation has used Floto- 
foam to add a new 16-cu ft commercial freezer to its line, 
while maintaining the external dimensions of its 12% 
cu ft model (76 x 28 x 34 in.). In the 16-cu ft model 
insulation is provided by 3% in. of Flotofoam as against 
5 in. of fibrous-glass board used in the 12%-cu ft model. 
Cost difference is reported as “very small.” Perform- 
ance records indicate comparable thermal efficiency. 


Styrene-Butadiene-Acrylonitrile Insulation. This 
compound in an expanded form (Expanded Royalite, 
made by United States Rubber Company) provides a 
combination of good structural qualities and a high de- 


; gree of resistance to moisture. Since the material is ther- 
| moplastic, it can be formed or molded to shape by con- 
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IT’S MADE OF BERYLCO BERYLLIUM COPPER 


For safeguarding lives and property, 
brakes on a hoist are as essential as 
brakes on a car. Yale & Towne uses 
solenoids to actuate the brakes of its 
high-performance electric hoists. An 
integral part of the solenoid is the 
plunger guide shown here, made for 
Yale & Towne by the _ Instrument 
Specialties Co. 


The plunger is made of laminated silicon 
steel and tends to exert a filing action 
on the guide, which is not lubricated. 
Under severe conditions, the plunger 
operates at 400 cycles per hour. Other 
materials tried in this application wore 
through, stuck, caused downtime and 


high maintenance costs. Stainless steel, 
for example, had a life of 250,000 
cycles, phosphor bronze a life of 
1 million to 2 million. Berylco was still 
going strong at 20 million cycles, at 
which point the test was discontinued. 
Maintenance costs dropped to a phe- 
nomenal 0.2% a year, largely due to 
the use of beryllium copper...and, 
of course, downtime was practically 
eliminated. 


Resistance to wear is only one of the 
many outstanding properties of versa- 
tile BERYLCO beryllium copper. Others 
—such as high conductivity, elasticity 
and strength—can be obtained alone 


or in combination, depending upon the 
alloy selected. It will pay you to investi- 
gate what Berylco can do for you. 
Take advantage of the technical knowl- 
edge of the world’s largest producer 
of beryllium copper. Blueprint your 
problem, or send for sample material. 


BERYLCO IS AVAILABLE as casting alloy 
in ingot form, rounds, rectangles, 
hexagons or squares, wire and strip. 


VALUABLE ENGINEERING INFORMATION 
on Berylco beryllium copper is com- 
piled in a series of monthly technical 
bulletins. To receive your copy regu- 
larly, write on your business letterhead. 


BERYLCO] THE RERY|| ||} corporation 


DEPT. TE, READING. 5, PENNSYLVANIA 
New York « Springfield, Mass. * Cleveland - Dayton - Detroit - Chicago - Minneapolis + St. Louis - Seattle:- San Francisco -Los Angeles 
Representatives in principal world-trade centers 
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VU COUT ERS 


renewed, clean 
make -and-break 
eee se 


JE 
RELAY 
MAINTENANCE 


Mercury-to-mercury contact in this unique sealed 
relay makes possible many savings. No adjust- 
ment. No pitting nor burning. No chatter. Noth- 
ing to wear, bind or freeze. Check your relay 
problems with H-B Instrument Co., 2633 Trenton 


Ave., Philadelphia 25, Pa. 
WRITE FOR COMPLETE DATA 


RELAYS 


reduce relay maintenance 


250-watt WELLER Gun 
Does All Types of Soldering! "*;;;*, '<?* 


The Weller Soldering Gun WD-250 
does both with the same ease and 
efficiency. Saves time on every 

job. Cuts current costs. 

Your Weller Gun pays 

for itself in a few 

months. 


5-SECOND HEATING. Pull trig- 
ger and you solder. No waiting. 
No wasted current. 


RIGID-TIP. Chisel shaped and 
braced for heavy duty. Larger 
soldering area and faster heat- 
transfer speed work. 
LONGER REACH. Gets between 
wiring and into the tightest spots 
easily. 
SOLDERLITE. = 
Prefocused spot- SOLDERING 
light lets you see oe oe 

° : et your 
what you're doing | pocket-copy of 
all the time. “Soldering Tips” 
TRIGGER-SWITCH —aa «| 
CONTROL. No need illustrated, 20-page booklet of prac- 
to unplug gun between tical soldering suggestions. Price 10c 
jobs. Heat goes off when at your distributor or order direct. 
you release trigger. 
DUAL HEAT. Single E L L E R 
heat 200 watts; dual 


heat 200/250 watts; ELECTRIC CORP. 


120 volts, 60 cycles. 830 Packer Street, Easton, Pa. 





ventional techniques. Densities range from 5 to 35 lb per 
cu ft. Available in standard flat sheets. 


Foamed-in-Place Phenolics. These materials are sup- 
plied in liquid form which, with the addition of proper 
catalysts, expanders, etc., will expand by a factor of 150 


Fig. 4—Interconnected cellular structure of G-E phenolic 
foam in its expanded, rigid form. 


to 200 to form a solid, rigid insulation (Fig. 4). This 
can be done right at the user’s plant. In other words, 
instead of buying the insulation with the usual major 
ingredient of air, the user adds the air spaces in his own 
plant. During the foaming-in-place (which is the result 
of an exothermic chemical reaction) the resin tends to 
assume the contours of the insulation cavity or other 
mold in which it is being reacted. This gives this type of 
material a self-fabricating property which may be of 
considerable design value where the insulation cavity is 
of intricate shape. 

General Electric Company’s phenolic foam is avail- 
able in several grades that produce foamed insulation in 
several densities : 3-5, 7-10, and 15-20 lb per cu ft. Aver- 
age K factor is 0.24 for the low-density, and 0.28 for 
the higher-density materials. The former grades are rec- 
ommended by the producers for insulation purposes, not 
only because of the lower K value, but also because of 
lower weight and cost. For foamed-in-place applications, 
average densities of 3 to 5 lb are considered the best. 
Foaming operations take place with the resin at 70-85 F. 

The G-E material can also be supplied in slab form; 
and (in lower densities) specially fabricated or molded 
to many intricate shapes. Where weight is a prime con- 
sideration, slabs or regular cross-sectional shapes can be 
made in density ranges of 4% to % lb per cu ft. Still 
another form of the foam is a resilient insulating batt 
weighing approximately 1 lb per cu ft. Density grades 
7-10 lb and higher have structural values, allowing use 
as supporting elements. Heat resistance is up to about 
300 F continuous. 

Another phenolic foam (Insulfoam “B”) is a West- 
inghouse development. This material is available only 
as liquid for foaming-in-place operations. The proper 
formulation for any application will depend on the den- 
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FIBERGLAS 


When you order 


LAMINATES 


. . - because 


Sheets, Rods, and Tubes formed of Fiberglas glass-base laminates 









generally resist high temperatures 


noua 


KINNNANAN 


Along with the entire electrical 
industry, Owens-Corning Fiber- 
-glas Corporation is faced with 
increasing, civilian and military 
“demands. While we cannot 
2 “ROW, ‘supply. all the materials 
wae ourict stomers want, ‘we are 
- getategtclty:! increasing our. 


have excellent moisture resistance 


good strength/weight ratio 


excellent space factor 





high impact resistance 


and may be fabricated for a wide range of 
electrical and mechanical properties 


Ani datacenter 


OWENS-CORNING 


Slit creer! 





*Fiberglas is the unbwanih (Reo. v. S. ‘Pot. Office) of OcenCentes 


FIBERGLAS Yl. 


OWENS-CORNING FIBERGLAS CORPORATION ~ Textile Products Division, Dept. 866 + 16 East 56th Street, New York 22, N. Y. 
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PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


Fearures: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . . Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. - - Explosion-proof . . . Octal radio base 
. .. Compact, light, rugged, inexpensive . . . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for Special Problem Sheet” 




































































VOLTAGE OF 4V ' WITH AMPERITE 
BATTERY & CHARGER | VOLTAGE VARIES 
VARIES APPROX. , ONLY 


, 90% | 2% 


o” 

.°* Amperite REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
. . . For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


















































FA mperite CO., Inc., 561 Broadway, New York 12,N.Y 




















ALLIED 


212 PAGE 


CATALOG 


world’s largest stocks of 
ELECTRONIC SUPPLIES 
FOR INDUSTRY 












































COMPLETE EXPERT INDUSTRIAL SERVICE 


Send today for ALLIED’s complete, up-to-date 1951 Buying 
Guide to everything in electronics for industrial application. 
Rely on ALLIED for the world’s largest stocks of special 
tubes, parts, test instruments, tools, amplifiers, intercom 
and paging systems—complete quality lines of electronic 
supplies. ALLIED’s expert Industrial Division saves you time, 
effort and money. Send today for your FREE copy of the 
1951 ALLIED Catalog. 


EVERYTHING IN ELECTRONICS FROM ONE RELIABLE SOURCE 


































































833 W. Jackson Bivd., Chicago 7, lilinois 
CD Send FREE 1951 ALLIED Catalog No. 126 
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sity desired and the conditions under which foaming 
takes place, such as mold configuration, ratio of mold 
surface to volume, and the temperature and specific heat 
of the mold. The ingredients used in foaming are mixed 
at room temperature with a high speed agitator and then 
poured into the mold. Formulations are available for 
producing foams of higher density, increased strength, 
moisture resistance, and finer texture. 

Thermal conductivity ranges from 0.209 to 0.250 for 
a density range of 0.8 to 1.4 lb per cu ft. It will be noted 
that a much lower density is apparently recommended 
for foamed-in-place use than with the G-E material. 
Heat resistance is also up to 300 F continuous. Insul- 
foam B may be foamed into a large mass and then slabs 
of material cut from it for use where foamed-in-place 
characteristics are not required. Density ranges may be 
extended in either direction. 

Both materials are self-extinguishing. Due to their 
cellular structure they will absorb moisture, but suitable 
coating materials may be used to reduce or eliminate 
moisture penetration. The presence of formaldehyde 
odor has to be watched in household refrigerator appli- 
cations. Applications in bottled-beverage dispensers 
have been reported, however, also in commercial-type 
freezer cabinets, where the odor factor is not as im- 
portant. 

Some design factors to watch in foamed-in-place ap- 
plications: Use smooth or nonporous surfaces to allow 
greater expansion than possible with rough or absorbent. 
Since a large surface-to-volume ratio restricts rise of 
foam, narrow mold cross-sections should be avoided if 
possible. Curved sections are preferable to sharp cor- 
ners. Excessive vertical foaming distances should be 
avoided because solidification starts a few seconds after 
foaming begins. Avoid such obstructions as ribs in the 
line of foaming, since these may cause gaps. Mold cav- 
ity must be watertight to prevent leakage of foaming 
resin. Complete instructions are provided by the manu- 
facturers. 

Use of phenolic foams as acoustical insulation is also 
indicated owing to the interconnected cellular structure 
of the material. Tests are reported on the G-E foam 
showing effectiveness over a wide range of frequencies, 
particularly in the 100-1500 cps range. 


Cellular Cellulose Acetate. Originally a Du Pont de- 
velopment (known as CCA and now as Strux), this is 
an unoriented multicellular material now manufactured 
by Aircraft Specialties Company, Inc. under a license 
arrangement. Owing to its outstanding physical 
strength, primary applications have been as a structural 
core material in sandwich laminates. Compressive 
strength is 128 to 235 psi; tensile, 112 to 183 psi; flex- 
ural 73 to 177 psi, depending on density. Its sealed 
cellular structure, however, also offers good thermal 
and acoustical properties. 

Thermal conductivity is of the order of 0.30 to 0.32, 
depending on density. Latter is in four ranges 4-5, 5-6, 
6-7 and 7-8 lb per cu ft. Heat resistance (critical stage) 
about 390 F. Available in extruded boards or special 
shapes. Moisture resistance is good. Although compared 
to other materials discussed, the K factor is only fair, 
Strux has interesting possibilities as a thermal insula- 
tion where light weight, structural strength and high 
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PROBLEM: 





How to Get Better Electrical Conductivity in a 


Switch Spring 
GENERAL PLATE: 





Provided the Solution with “BRONCO”, a 


Composite Metal 


A well-known manufacturer of small 

switches needed high electrical con- 

ductivity in a spring. Solid phosphor 

bronze would be too thick or would 
heat up too much. 


The problem was presented to General Plate en- 
gineers who quickly provided the solution with 
“BRONCO” strip, a double clad metal — phosphor 
bronze on copper. The desired electrical conduc- 
tivity was obtained, the spring size was maintained. 


No matter what your metal problem, it will pay you 
to consult with General Plate. Their vast experi- 


ence in cladding precious to base metals or base to 


base metals can overcome your problems ... often 
reduce costs. 





General Plate Products include ... Precious metals 
clad to base metals, Base metals clad to base metals, 
Alcuplate (copper and aluminum), Silver Solders, 
Composite contacts, buttons and rivets, Platinum 
fabrication and refining, Age-hardenable #720 
Manganese Alloy. Write for information. 


Have You a Composite Metal Problem? 


General Plate can solve it for you 





GENERAL PLATE 


Division of Metals & Controls Corporation 
405 FOREST STREET, ATTLEBORO, MASS. 


$0 Church St., New York, N. Y. © 4326N. Elston Ave., Chicago, Ill. * 757 W. Third St., Mansfield, Ohio * Detroit, Mich. ¢ Los Angeles, Calif. 
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HELI-COIL SCREW-THREAD INSERTS 
ELIMINATE “ON-AND-OFF” 
WEAR AND FATIGUE 


Strength and useful life of assemblies is increased with- 
out using awkward heavy bushings. Assemblies are 
lighter . . . design more compact. 


Heli-Coil Inserts, precision-formed of stainless steel 
wire or phosphor bronze wire, outlast the product . . . 
never fail . . . never strip, gall, seize or corrode, and are 
free from vibration wear and electrolysis. Hence, as- 
sembly and disassembly are easy, however frequent, 
without screw thread wear and fatigue. Production sal- 
vage, repair and maintenance are simplified. You don’t 
need any inventory of oversize bolts, studs and nuts. 


Heli-Coil assures freedom from screw thread trouble 
for the life of the product. Made in National Coarse and 
Fine Thread sizes and pipe thread sizes . . . also in air- 
craft and automotive spark plug sizes. Meet all indus- 
trial, military and aircraft specifications. Class 3 fits are 
standard; tools and inserts available to suit pitch and 
major diameter for Class 2 and 2B fits. 


[Protecting Screw Threads for Industry 


CORPORATION 


HELI-COIL 


Heli-Coil 
is a registered 
U.S. Tradename 





Heli-Coil Corporation 
47-237 Thirty-Fifth Street, Long Island City 1, N. Y. 


Please send me [_] Bulletin 650 on Design Data 
C1) Bulletin 349 on Salvage & Service 
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resistance to water and moisture are required. 


Cellular Rubber. Material such as Spongex Cell-Tite, 
made by the Sponge Rubber Products Company, finds 
use both for thermal and acoustical insulation. Basis of 
the product is a natural or synthetic rubber expanded 
with nitrogen to provide a uniform noninterconnecting 
cellular structure. In the soft form, density is from 8 to 
18 lb per cu ft; K factor is 0.27-0.30. The material is 
very pliable and resilient, permanently waterproof, and 
light. weight. Exposure to excessive temperatures is to be 
avoided, since the entrapped nitrogen has a tendency to 
expand and diffuse, resulting in a volume loss after 
cooling. 

Hard Cell-Tite is firm and relatively light for a rigid 
material. It can be postformed by heating and shaping. 
Densities are from 5 to 201b per cu ft; the K factor is low 
— 0.20 to 0.25. Chemical resistance is very good. Com- 
bination of properties makes the hard material of inter- 
est in equipment where thermal insulating elements 
have to come in contact with many commonly used fats, 
oils and solvents. 


Silica Aerogel. Known commercially as Santocel (a 
Monsanto Chemical Company product) this is free- 
flowing product of minute particle size which provides 
thermal insulation with a low K factor of 0.15 at a mean 
temperature of 60 F, high resistance to moisture-vapor 
transmission (no absorption occurs after initial increase 
to 3 or 4 per cent), and temperature resistance up to 
1300 F. Density is 5.0 lb per cu ft. 

Since the material can be poured, sucked into or 
blown into the containing insulation cavity, the usual 
molding or forming processes are eliminated. No ob- 
structions are provided by ribs, spacers and so on. In 
insulating refrigerators, the most common method is to 
pour Santocel through a small opening in the back or 
bottom of the cabinet. The unit has to be vibrated slowly 
during the operation, but after the insulation has been 














Table Il—Factors in Selection 
of Thermal Insulation® 





1. Low thermal conductivity 
. Inherent resistance to moisture (less important in un- 
sealed or partially sealed equipment); resistance to fungi 
and mildew 
. Light weight 
. Sterility; resistance to vermin 
. Freedom from odor 
. Ease of fabrication 
. Fit of joint, insulation to insulation, and insulation to 
framing 
. Load-bearing characteristics, including resilience and 
resistance to compression, even when wet; vibration 
resistance, including nonsettling 
9. Sizes and forms available 
10. Permanence of form 
11. Unit cost of insulation weighed against cost of other 
components and materials to determine basis for selec- 
tion of most efficient insulation 
12. Special design considerations imposed by unusual per- 
formance specifications or ambient conditions 
13. Final cost installed in equipment, as measured by the 
life of the equipment, and taking all other factors into 
consideration 
14. Servicing and maintenance considerations 


to 
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* Based principally on data in “Equipment Insulations,"”” Armstrong 
Cork Co., and other sources. 
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REASON for CONFIDENCE 





...in Peace or War 


... that’s what the trademarks and brand names of 
American producers establish. For never has a coun- 
try accumulated such wealth of designing and engi- 
neering talent, such monumental means for producing 
both the necessities and luxuries of the day, or such 
massive potential for meeting the needs of tomorrow— 


however vast and varied they may be. 


Accordingly, we take particular pride in our per- 
sonal emblem. Representing a wide range of alloys for 
the electrical, electronic and heat-treating industries, 
it is the very symbol of quality and dependability to a 
host of manufacturers thruout the nation. We are well 
aware of our obligation to uphold its reputation—in 


peace or war. 


So if your products demand electrical resistance 
material of outstanding uniformity, high stability, and 


long life . . . or if you require radio alloys for elec- 


tronic uses... or high heat-resistant equipment .. . 
consult with us. Our fifty years’ experience is at your 


disposal. 


As recipient of the highest Armed Services Award 
in 1918, and of no less than five Army-Navy “E” 
Awards in World War II, it is logical that the resources 
of this firm should be engaged to an unprecedented 
extent in meeting the demands of the present emer- 
gency. However, we stand ready to make recommenda- 
tions based upon your specific requirements, and shall 


be glad to serve you to the best of our ability. 


One thing is sure: Your use of a D-H product will 
prove a source of confidence—confidence not only in 
Driver-Harris products per se, but, in a wider sense, 
confidence in the capacity of creative America to meet 


any situation, come what may. 


Monvfacturers of world-famous Nichrome® 
ond over 80 other alloys for the electrical, 
electronic, and heat-treating fields. 





Driver-Harris Company 


NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


HARRISON, 
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= = "LIKE WATER 
off a DUCK’S BACK” 


Moisture cannot penetrate the resilient rubber body of a 
JOY electrical connector . . . even mating pins and sockets 
are fully protected (when connected). Sealing action between 
plugs and sockets is automatically completed each time con- 
nections are made— through patented face construction of 
connectors. 

Molded as integral Neoprene rubber units and permanently 
vulcanized to their cables — JOY plugs and inserts can’t crack 
or shatter and are highly resistant to the deteriorating effects 
of grime, fluids, humidity and temperature changes. All the 
outstanding advantages of wear-resistant rubber are engi- 
neered to peak performance in JOY connectors. 


A DESIGN FOR EVERY NEED 


There’s a JOY Plug, Receptacle or Insert for practically 
any standard electrical need . . . and our Engineering 
Department stands ready at all times to assist in work- 
ing out special problems without obligation. 


Four popular Connector styles are described below. 
The best design for your soaromente depends on the 
dimensional restrictions and Electrical Characteristics 
of the job under consideration. 


(1) ROUND PUSH-PULL 
STYLES — 


Best for general applications. 

No. 2-125M portable male illus- 
trated, 

(2) ROUND PUSH-LATCH 
STYLES — 


Cannot become accidentally disen- 


gaged. e 

No. B2A187F portable female illus- 

trated. 

(3) STRAIGHT PIN BIGUN 

STYLES — 

Usually used with heavier currents. 

Ne. D2D625M portable male illus- 

trated. y 


(4) OVAL PUSH-PULL 


STYLES — 
Lay fiat, offer less obstruction. _ 
No. 330F portable female illustrated. 


Write for complete information today! 


Ask for your free copy of Bulletin MC-108 

describing many of JOY’S outstanding Elec- 

trical Connectors in detail. It will be mailed dae 

promptly without obligation. rset 
749.3 


JOY MANUFACTURING COMPANY 


HENRY W. OLIVER BUILDING, PITTSBURGH 22, PENNSYLVANIA 


see|our 
CAT, \LOG 


FILE 
yo 


N CANADA JOY MANUFACTURIN MPANY ANADA) LTD. GALT, ONTARIO 
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completed, no settling is encountered. 

Because of the high heat resistance, Santocel is pri- 
marily a high-temperature thermal insulation and has 
found much important use in industry on steam line in- 
stallations, chemical process control valves, and so on. 
In the low-temperature field (for freezers and refrigera- 
tors) its outstanding advantage is extreme lack of bulk. 
Thin walls are said to be able to hold temperatures as 
low as —320 F. According to the producers, a Santocel 
insulation makes possible a 63-per cent increase in re- 
frigerator storage space, with no increase in external 
dimensions. 

In a recent application, Santocel was used by the 
West Coast Sheet Metal Works to insulate a compact 
self-service ice-cream dispenser for theater lobbies. 
Problem was to combine the self-service container (tem- 
perature maintained at —5 F) with a refrigerator box 
providing adequate storage facilities; and to keep the 
entire unit reasonably compact, since oversize dimen- 
sions would make it too large for most theatre lobbies. 
Use of Santocel permitted reduction in overall size so 
that the 9-cu ft refrigerator box itself was kept down to 
a 39-in. height, 30-in. width, and 35-in. length, a size 
that with conventional insulation would have provided 
only 6 cu ft of storage space. The dispenser unit is 
placed on top of the refrigerator and is essentially a cir- 
cular pan refrigerated by G-E Model 21-CSS cooling 
unit. The cabinet has its own cooling unit, also a G.E. 
21-CSS. 


High-Molecular Gas-Filled Insulation 


By placing an air-evacuated vapor-porous insulation 
in an atmosphere of a high-molecular weight gas, a sub- 
stantial decrease in thermal conductivity is attained. For 
example, for the same insulation material a carbon diox- 
ide atmosphere provides a 20-per cent lower conductiv- 
ity than air. It is apparent that practical developments 
in this direction should consistently approach lower con- 
ductivity limits. But, so far, these principles have not 
been exploited because available mechanical means for 
replacing air with the high-molecular gases are either 
defective or too costly. 

Flexible, bag-type enclosures of polyethylene or other 
plastics have been tried but it was found that the gas 
migrates through the bag, then evaporates, and thus 
leaves a substantial vacuum. Several methods for pre- 
venting migration (among them laminating aluminum 
foil to the plastics) are too expensive. The entire devel- 
opment must, therefore, await either a reduction in the 
cost of methods for containing the gas, or a drastic 
change in basic techniques for securing a gas atmosphere. 

Fibrous glass-reinforced plastics refrigerator casings, 
in which both inner and outer shells are integrally 
molded (similar to a bathtub), and with the back her- 
metically sealed, give promise of an economically accept- 
able solution, since the best container for a gas-filled 
insulation is the tough exterior of a refrigerator. By 
laminating aluminum foil to the refrigerator shell, the 
migration of gas and other difficulties could be elim- 
inated. Moreover, the molded breaker-strip could be 
made substantially narrower than breakers in conven- 
tional refrigerator construction. Use of thinner-wall in- 
sulation in the latter is restricted, since, if the metal 
flanges at the breaker strip in the inner and outer shell 
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Superior Sheet Steel 


THE PARKERSBURG STEEL COMPANY — 


Look to Superior Louisville, Ohio 
for Superior Quality pee 
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5 gid confuse ROSITE with ordinary 
plastic moldings. ROSITE is an in- 
organic material with stonelike qualities 
that can be molded in intricate shapes 
to close tolerances. Leaders in industry 
use ROSITE moldings because they are 
non-carbonizing . . . heat resisting... 
moistureproof . . . machinable . . . very 
stable ... economical... and because 
they are getting unexcelled engineer- 
ing help and service from the Rostone 
organization. Find out what Rostone 
can do for you. 

ASK FOR A COPY OF NEW BULLETIN 100. 


ROSTONE CORPORATION 


123 So. Earl Ave. e 





Lafayette, Indiana 


DC to AC Converters Genemotors Inductor Alternators 


Dynamotors ee ete MATeTe Tele) 


(Gcter’ ROTARY POWER SUPPLIES 


Made in a wide variety of types and capacities adaptable to communi- 
cations, laboratory and industrial applications of many kinds. Famous 
for dependable performance. Specially engineered for compact size, 
light weight, long life. Precision built. Widely used for aircraft com- 
munications, direction finders, mobile radios, geophysical instruments, 
ignition and timing equipment, and many other exacting requiremets. 


* MAIL COUPON FOR FREE CATALOGS 


Poe ener aneananenesenenenanany 


CARTER MOTOR COMPANY 


Recorder 





| 2658 Maplewood Avenue | 
| Chicago 47, Illinois | 
Please send Converter Catalog and Dyna- j 
| motor Catalog, containing complete informa- 
tion on the entire line of Carter Rotary ] 
| Power Supplies, and name of nearest dis- 
| *Fibutor. l 
J Name ..cccccccccccccccccccccccccccccccccecs | 
ai ian laa aatechiiislii 
, Clty ..cccce cccccvcccccccccce State...... ae | 


*Trade Mark Reg. 
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touch, extremely high heat losses will occur. Molded 
breaker-strips would eliminate this severe problem. 


Reflective-Type Insulation 


Aluminum Foil, This material (in various forms) has 
overall potentialities in product design where compact- 
ness in design imposes a thin insulating section and low 
mass. It is, of course, a well-known insulation in storage 
tanks, railway cars and similar structural applications, 
and also in ovens and furnaces. For the same thermal 
efficiency it is necessary to use only one-quarter the 
thickness of conventional materials. 

Aluminum foil naturally is light in weight; it does 
not absorb moisture or odors, and serves excellently as 
a vapor barrier. The insulating properties of aluminum 
are the result of two inherent characteristics: very low 
emmissivity and high reflectance. Since aluminum also 
has high corrosion resistance, the reflectivity is essen- 
tially unimpaired by age and service. Aluminum will 
reflect 95 per cent of radiant heat. The low emmissivity 
results only in slight heat losses. In actual practice, 
aluminum foil or sheet should be so used that the reflect- 
ing surface faces an adequate air space (about 34 in.) to 
provide space for the most efficient reflectance. 

Aluminum-foil insulation combined with asbestos 
(Alfol Asbestos, made by Reflectal Corporation) pro- 
vides effective high-temperature insulation. The foil is 
laminated by means of a high-temperature cement to 
corrugated (aircell) asbestos paper. At 168 F mean 
temperature, the K factor for a %-in. foil-asbestos lam- 
ination is 0.291 as against 0.550 for a 1-in. thickness of 
the plain asbestos. 

Space-saving applications have been reported in oil 
burners, water heaters, ovens, forced-draft warm-air 
heaters, ranges and dryers. A television manufacturer 
uses this material for lining the inside of the cabinets to 
protect the external finish from blistering under the high 
temperatures generated by the set. The pure aluminum 
surface, incidentally, serves as a grounding surface. 


Other Materials. A complete detailing of all commer- 
cial and experimental thermal and acoustical insulating 
materials is manifestly not possible within the limits of 
this review. Briefly, we may note fused stabilized zir- 
conia, (ZrOz) recently announced by the Norton Com- 
pany, which has a temperature resistance of 4600 F and 
can be used as thermal insulation in high-frequency in- 
duction furnaces, also in resistor-wound electric fur- 
naces. Also to be noted is the use of Geon viny] plastisols 
for both acoustical and thermal insulation by Michigan 
Chrome and Chemical Company. (Plastisols are col- 
loidal dispersions of vinyl resins in plasticizers with very 
little or no volatile solvent.) Magnesia (MgO) cement 
is well known in the electrical field as high-temperature 
thermal insulation for heating elements. 

Auxiliary function of certain materials for thermal or 
acoustical insulation should be noted. Felt, for example, 
generally finds very wide use as vibration isolators in 
precision instruments, office equipment, fans, and so on. 
Since in effect these elements reduce the transmission of 
noise arising from operating vibration, they could be 
considered as examples of acoustical insulation. The use 
of rubber vibration isolators also should be noted. 

Certain metal elements could be utilized so as to add 
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PARTICULARLY IF THAT PROBLEM IS RELATED 
TO FILTERING, COUPLING OR BY-PASSING 


tie be aa easel tdi te Mh Me Teh cli) 
MMC eM bam) sl reel ita ts, 
in the design of special purpose electronic control 
TTT ee ett eh me lip ome lil: 
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Cem ate he oe el 
to 30,000 MMF in the standard 600 working volt 
type and. many with working voltages up to 
6000 V.D.C. 

They are available in the temperature compen- 
sating types as well as the Guaranteed Minimum 
ee atte 

eA hee Si esl imal: | ie ee 
capacitor let us know. Our engineering depart- ee 
ment is at your service. 

SRC CM CCRT ac et aie he 


You can rely on RMC because we produce 
the complete condenser including the dielec- 


66 +] : tric element. RMC control of all production 

RMC DISCAPS phases is your guarantee of quality and 
trouble-free operation. Every DISCAP is 

THE RIGHT WAY TO SAY 100% tested for capacity, leakage resistance 


CERAMIC CAPACITORS and breakdown. 


DISCAP RADIO MATERIALS CORPORATION 


CERAMIC 
CONDENSERS GENERAL OFFICE: 1708 Belmont Ave., Chicago 13, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 


Two RMC Plants Devoted Exclusively to Ceramic Condensers ; 
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EXTENSION SPRINGS? 


USSU a ge 


with unusually shaped ends? 


TORSION 
SPRINGS 


Aor these you should have a good spring maker. Often 
they require ‘fancy’’ ends, special materials, close tolerances 
—other troublesome features. Ingenuity in spring design 
and/or development of special tooling often provides the 
answer. We seem to be good at these things. Inquiries invited. 


ILLINOIS co! SPRING COMPANY 


2100 N. MAJOR AVE. + CHICAGO 33, ILL. 


to the thermal insulation of the product as a result of the 
reflectivity of the metal. Pans under the heater elements 
in ranges, for example, are bright-finished or silvered. 
The natural air spaces in equipment can be utilized, 
through proper design of surrounding metal, plastics or 
other housings or sections to supply additional thermal 
or acoustical insulation, or both. Plastics parts and 
housing can be utilized for their natural low-thermal 
conductivities. Glass-polyester “striker plates” in refrig- 
erators are a recent example. 

The research and application staffs of the materials 
producers are the best sources of information and guid- 
ance in thermal and acoustical insulation; the product 
design engineer, having first established his objectives 
and formulated his problems, can do no better than work 
closely with them. goo 
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Porcelain-Coated Commutator 
V-Rings 


W. F. KING 
and 


J. E. PETERMANN 


Electrical Department 
Allis-Chalmers Manufacturing Co. 


Search for a method of improving the stability of 
commutators at high temperatures or high speeds has 
led to the design of a commutator having percelain- 
coated 10-deg V-rings. 

The common V-ring commutator usually has a V- 
angle of 30 deg (45 deg has also been used). Assembly 
of the steel V-ring with the copper segments is easy, 
but with the 30-deg angle a large axial force is needed 
to provide radial restraint against the centrifugal force 
on the segments. This force tends to distort the com- 
mutator segments, thé amount depending on the initial 
assembly force and the temperature rise. Another dis- 
advantage is the mica V-ring insulation generally used, 
which is not of uniform density. Considerable seasoning 
or curing is necessary to assure stabilization of the 
commutator segments. 

As shown in the cross section the 10-deg angle of the 
porcelain-coated V-ring commutator is less than the 
angle of friction. Hence, centrifugal force of the seg- 
ments does not cause an axial force on the V-rings. 
Heavy clamping forces and consequent distortion of the 
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MAMCO PRODUCTS 


“PLASTURBO" BLOWER WHEELS 





Latest development in blower wheels 
.. . Light weight, less noise, increased 
efficiency at lower cost. Now used on 
blowers, ventilators, dryers, projectors, 
car heaters, defrosters and many other 
applications. Dimensional stability and 
uniform concentricity assure smooth, 
vibrationless operation. Injection mold- 
ed in one piece of thermo-setting 
plastic* for strength and durability. 
Samples available. Send prints for 
quotations. 

* Pat. Pend. 


MAMCO TOGGLE SWITCHES 





MAMCO 





For high quality, mass produced single 
pole, single throw toggle switches, see 
Mamco first. Now in use on appli- 
ances, portable tools, electronic equip- 
ment and devices. Provided with wire 
leads, any length. (Six in. std.) Three 
Amp. 250V. max. Small and compact. 
Molded plastic housing. Samples avail- 
able. Prices on request. 


BLOWER UNITS 


Complete blower units in various sizes 
can be furnished to fit your specifica- 
tions. All units powered with Mamco 
fractional horsepower electric motors. 
Blower wheels on standard units are 
“Plasturbo” wheels to assure highest 
efficiency with least noise. Can be 
used for space heaters, ventilating 
units, advertising displays, cooling 
electronic tubes, or specially built to 
fill your requirements. 


SPECIAL PURPOSE DRYING UNIT 

















38,000 RPM ROTO-MASTER 


Hi-speed Roto-Master makes car- 
bide roughing and finishing avail- 
able to every shop. Gives you finger 
tip control with carbide burrs and 
mounted wheels from 1/16 to 
V4" dia. Super cooling system en- 
ables 38,000 RPM operation. Oper- 
ation requires practically no pres- 
sure. Can be used continuously for 
hours without heating. 110-120 V. 
AC or DC any cycle. Price $32.50 





MAMCO HEAT GUN 


Now you can dry paint, prints, glue etc. quickly. 
Also used in many plastics welding, fusing, pre- 
heating and forming operations. Delivers 35 cu. ft 
of air per minute at 3,000 ft. per minute velocity 
. . . heated to temperatures up to 750°. Adjust- 
\ able air blast temperature control; double jacketed 

ne heater housing. 110-120 V. AC or DC. any cycle. 
Price with detachable stand ......... .. $28.50 


MOTORS & MOTOR SETS 


Hundreds of thousands of quality built Mamco 
fractional horsepower motors and motor sets 
are used thruout the Country on fans, blow- 
ers, power tools, dryers, appliances and other 
devices. Our experienced engineers will de- 
sign motors for your job or will recommend 
the stock unit necessary for your product. 
Up to 1/15th HP only. Universal or shunt 
wound. Guaranteed quality and workmanship. 


MAMCO ELECTRIC COILS 


If your product calls for a coil application, 
be sure to consult Mamco engineers for a 
quality built Mamco electric coil. Skilled 
production workers in our organization, plus 
rigid inspection procedures, assure standard 
quality on every order. Send prints or descrip- 
tion of product for prices. 


Write, wire or phone 
us with your elec- 
trical problems. 


An example of the flexibility of Mamco facilities and the know how of our engineers is 
the unit shown above. This special 36” heat blower was designed and built for the printing 
trade. Air is heated to 400° F. at the outlet and forced out at the rate of 4800 ft. air 


velocity per min. The heat blower has been engineered so that even temperatures and — SS 
Pressure are achieved thru-out length of blower. It enables quick drying of inks for J 
continuous runs. Similar units can be had designed and produced for applications such as Gf 
plastic fabrication, drying of chemicals, textiles, rubber, mined materials, paper, etc. ——— 


APPLIANCE MFG. CO. 


RACINE, WISCONSIN 
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means careful hand work, too: 























































Finishing is done Right 


at KUHN & JACOB 


Every operation at Kuhn & Jacob is 
carried on with the ultimate satisfaction of 
the customer in mind. The girls at the 
finishing benches, even though experienced, 
are carefully supervised, and each piece 
must pass a rigid inspection. You may be 
sure that the plastic part of your product, 
if molded at Kuhn & Jacob, will meet your 
requirements in every way, within the limits 
of the material itself. 













































































Kuhn 6 Jacob 





1204 SOUTHARD STREET, TRENTON 8, N. J. 
Telephone Trenton 4-5391 














CONTACT THE 











Telephone — Penn 6-0346 


























K & J Wm. T. Wyler, Box 126, Stratford, Conn. 
REPRESENTATIVE Telephone — Bridgeport 7-4293 
NEAREST YOU Wm. A. Chalverus, 

SSSS=SSSSSB9a»nm]m2m"'===== Philadelphia, Penna: 
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PLASTIC MOLDING 





S. C. Ullman, 55 W. 42nd St., New York, N. Y. 


] 


commutator segments are eliminated. The same result 
could probably be accomplished with an angle of from 
5 to 15 deg. 

Porcelain or vitreous enamel insulation replaces the 
conventional mica to make the commutator more stable 
and eliminate the time-consuming process of seasoning 
and curing mica V-rings. With a 10-deg angle porce- 
lain is considered essential because manufactured mica 
has a lower and more variable coefficient of friction, 
depending on the binder used in the mica plate. 

Experience has shown that porcelain can be applied 
successfully to only a limited number of low carbon 


steels. To date V-rings have been made of either an 
SAE 1010 steel or a titanium-bearing steel sold under 
the trade-name ‘“‘Ti-Enamel,” suitable for one-coat 
enameling. Porcelain frit is carefully dusted on the rings 
to assure a uniform coating and is fired at 1600 F. It 
is essential to have the mating surfaces of the commu- 
tator segment assembly and the V-rings match perfectly. 

Insulating properties of porcelain are well known* 
but there are misconceptions concerning its ductility. 
It has been found that porcelain in coatings of 0.010 
to 0.015 in. thick on a flat surface will not crack when 
subjected to a heavy hammer blow. In the event of a 
porcelain breakdown in the field, mica V-rings could 
be inserted as a temporary repair. 

The new commutators have not been built in suff- 
cient quantities to compare cost of manufacture with 
conventional commutators. However, it seems reason- 
able to assume that with proper tooling and experience, 
costs will compare favorably if mica seasoning and 
curing time are considered. Commutators made to this 
new design have proved to be more stable by eliminating 
the mica V-rings. The mica between bars is used in the 
usual manner. goood 


* “Vitreous Enamel for Electrical Insulation,” E. B. 


: Steinberg, E ec- 
TRICAL MANUFACTURING, September 1949, p. 80. 


Rubber-Phenolic Terminal Blocks 


Relay and counter terminal blocks for IBM business 
machines are now molded from one of General Electric’s 
rubber-phenolic compounds, replacing conventional 
flock-filled phenolic. Use of latter had this disadvantage: 
Cracking during assembly when metal contacts were 
press-fitted into the molded part and then crimped into 
place. Cracking became even more aggravated on in- 
sertion of tapered plugs. (See next page.) 

Solution of problem required change-over to a strong- 
er material, without changing design of terminal blocks 
themselves so as to avoid cost of new molds. The com- 
pound selected for the job—G-E 12487 (a wood-flour- 
filled grade)—met requirements, combining the neces- 
sary characteristics of resiliency and impact strength 
resulting from the combination of phenolic and rubber. 
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How to eliminate rivets and set screws 
with Rollpin self-locking fasteners 


Now put real fastener economy into your assembly pro- presses. They provide a firm vibration-proof fit until de- 
cedure. With Rollpin metal fasteners as replacements you liberately removed with a pin punch... and since Rollpins 
can eliminate many rivet and set screw applications and do not enlarge the hole, the same pin can be re-inserted 
avoid the peening or threading operations which they re- with a hammer! 

quire. One stroke of a press sets a Rollpin firmly in place, For details on Rollpins, write to Elastic Stop Nut Corpo- 
flush with the face of your assembly. This means real sav- ration of America, 2330 Vauxhall Road, Union, New Jersey. 


ings to you in costs and time. 





Tt will pay you to investigate Rollpins for your product 
as a cost saving replacement for steel fastening pins, pivot 
: hinge pins, clevis pins, cotter keys, locating dowels, or 
shafts, 


TRADEMARK 


PRODUCT OF 


Rollpins exceed the shear strength of cold-rolled pins— 
are easily adapted to jig assembly or automatic hopper-fed 





| A 





ELASTIC STOP NUT CORPORATION 
OF AMERICA 





Rollpin acts as guide shaft for spring-loaded relay Rollpins re e set screws s for pinning pulleys to Rolilpins are supplied to specified lengths with 
contacts. Inexpensively and simply pressed in aa ‘Ho le cone ng operat ion is : ee and chamfer = en ole They are available from stock in 
Place . . . riveting operation eliminated .. . it Rollpin holds tight against vibration until delib- a wide range of lengths - — ter ices 5/64" 


outwears previous brass rivet by ten times. erately removed. to V2" in ea rbon an nd Stainless Stee 
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Made-to-fit 
ELECTRIC 


STRIP 
HEATERS 


ty WATLOW | 


Adaptable Shapes 


Prevent Heat Waste hk EER Rr 


Write for 
Electric 
Heating 


For simple warm-up — or sustained high heat 
— Watlow strip units prove more efficient be- 
cause they’re “tailored” to your jobs .. . in 
a wide variety of curved, flat and irregular 
shapes and sizes . . . and with voltage or 
wattage to fit your specifications. 


Send blueprint or pencil sketch of your 
job—plus outline of heating requirements. 
We'll be happy to send you a prompt 
suggestion and quotation. 


WATLOW 


Tea UL LL 
1330 N. 23d St. Ce ee ee 


BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 


THE HARTFORD STEEL BALL CO. 


| 


Molded for International Business Machines Corp. by 
Consolidated Molded Products Corp., Scranton, Pa., 
and Prolon Plastics Company, Florence, Mass, 0 0 9 


Can You Solve These Problems? 


Naval Ordnance lists some problems that re- 
quire solutions by means of new techniques, 
materials or components 


Performance of electrical fire controls and other 
ordnance equipment is limited by a number of problems 
that have made the standard approaches unsuitable from 
the standpoint of factors such as size, weight, heat dissi- 
pation and accuracy. The U. S. Naval Ordnance Plant, 
Indianapolis 18, has released the following list (some- 
what condensed here): It would welcome information 
regarding possible solutions. 


1. Improved insulating materials to withstand the 
extreme temperature ranges of military equipment: 
— 55 to +55 C ambient temperatures. 

2. Improved impregnants of all types including pot- 
ting compounds, insulating. oils, varnishes and casting 
resins. 

3. Reliable accelerometers for use in aircraft. 

4. High-gain stable amplifiers operating at inputs of 
1 mv or less. 

5. An efficient regulated d-c supply which will main- 
tain absolute values of voltage over long time periods. 

6. A sealed relay to operate with very low values of 
current, such as switching in grid circuits of high-gain 
amplifiers, capable of maintaining satisfactory operating 
conditions over long periods of time. 

7. Waveguide switches capable of giving satisfactory 
operating characteristics combined with satisfactory life. 

8. An instrument or device capable of reading varia- 
tions in the speed of rotation at speeds as low as one 
revolution in 15 min. 

9. A small, dependable and fast acting means of meas- 
uring absolute altitude. 

10. A reliable means of measuring inductance with or 
without d-c flowing. 

11. Smaller instrument connectors, especially for use 
in aircraft fire control applications. 

12. A small converter with no moving parts to change 
110 volts 400 cycles to accurately regulated direct 
current. 000 
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Fewer Failures at 356 F and Up | 


di 


IMC CLASS H 


SILICONE 
Inet Ue V0 
TNEUW Vile). 


N O FAILURES, no breakdowns—even under severe 7 ee | 
heat and extreme humidity. Give your electrical products this ; INSULaT, H SILICONE 
heat and humidity insurance with IMC Class H Silicone ' ele ON PR Ucr 
Electrical Insulation. 7 Dieflex Silicone Varn: 
™ i turated Flexibl @tnished an 
Try this amazing insulation. Get longer service life and | " Para © Glass Tubings and 
reduced maintenance costs wherever heat and moisture ow Corning Sili 
; . © Dow Co Cone Varnish ' 
are factors. Create smaller, lighter electrical units and increase Bie "ming Silastic , 4 
; : ‘ : r i ’ 
power per pound by using Class H Insulation with high Tying Cocone-Treated Gloss ree 
temperature resistance that eliminates design restrictions. Use it © Macallen ilicon 
to put an end to the fire hazards so often associated with ‘ oo and Micenue Flexible 
failures of conventional insulation. Rlles-cnt Silicone. Bon ea th Plate 
s 
‘ - ; * . “ 
IMC handles a complete line of Class H Silicone Electrical Phenolite Glass. , 3 
A : : : e arte . S-Base Silicon J 
Insulation. Stocks are carried in convenient warehouses ech wicome Varnished ¢ Laminate iP 
ie la: $% 


for prompt service. Start now to get exceptional heat protection. 
Ask your nearest IMC office for more information, today. 


A TT 


*356° F (180° C) is the hot-spot rating standard 
established by the AIEE for Class H Insulation. 
However, many of the IMC Class H Silicone 


materials will withstand 


Free Literature 


Ask for this free series of product 
bulletins on IMC Class H Insulation 
Materials. These bulletins have all the 
technical information you'll need. 


DEN ve. eres, 


Phone Michigan 1391 Phone DAly 8-5359 


MANUFACTURERS CORPORATION PITTSBURGH 22 


535 Smithfield Street 
Phone GRant 1-7100 
CHICAGO 6 CLEVELAND 14 
DETROIT PEORIA 


565 W. Washington Bivd. 1231 Superior Ave., N.E Harry R. Brethen W. C. Johnson 
Ph Ph 15 Lawrence Ave. 101 Heinz Court 
rts 2g Phone TOwnsend 8-2577 Phone 2-7786 

CE ntral 6-7320 SU perior 1- 2310 


temperatures higher than this. 





Local Stocks Available 
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EFFICIENT LUBRICATION 


is one of the 6° outstanding advantages of 


ve 9 re 1) BEARINGS 
COMPO: and POWDIR by ® AND PARTS 


«THE 6 OUTSTANDING 
ADVANTAGES OF 


“COMPO” and 
“POWDIRON” are: 


. Efficient lubrication 

. Extreme quietness 

. Low installation cost 

. Low operating and main- 
tenance cost 

. High load capacity at high 
speeds 

. Long, uninterrupted service 


BEARINGS 


srock ust Ned 


The lubricant stored in “COMPO” and 
“POW DIRON” bearings and parts will not 
last forever—but it often does last for thou- 
sands of operating hours. When lubricant 
renewal is needed, just bring oil into con- 
tact with the bearings or parts—the pores 
lap it up like a sponge. Put “COMPO” and 
“POW DIRON” to work wherever mainte- 
nance is difficult or neglected. 


Write on your company letterhead for latest 
list of stock sizes of “compo” bearings— 
consult our engineering department on spe- 
cial requirements. 


Send for this FREE Booklet 


“COMPO” 
. 
“POWDIRON” 


. 
“BOUND BROOK” Be 


ESTABLISHED 1883 





(ADVERTISEMENT) 


POWDER METALLURGY PARTS 
KEEP OIL FILM UNBROKEN 


| The method of lubrication used in pow- 


der metallurgy parts made of “COMPO” 
and “POWDIRON” assures a constantly 
maintained surface oil film for long peri- 
ods of time—frequently for the useful 
life of the machine. 


The microscopic pores in the structure 
of “COMPO” and “POWDIRON” bear- 
ings and parts form an oil reservoir, in 
many cases holding ample lubricant for 
thousands of hours’ operation without re- 
newal. Renewal of the lubricant is ac- 
complished by simply applying it to any 
surface of the bearing or part. The mi- 
croscopic pores will quickly soak up the 
lubricant. 


RUNNING CONDITIONS 


When the machine is operating, any in- 
crease in friction caused by a deficiency 
of lubricant between bearing and shaft, 
or between meshing parts such as gears, 
immediately results in a temperature rise. 
Additional oil is fed to the surface at 
once, to restore correct lubricating con- 
ditions. 


An important point is that oil is fed to 
the surface only as needed, and is drawn 
back into the pores when the need is 
over. Hence there is no danger of the oil 
spatter so objectionable in food, paper 
and textile machinery. 


Provision for additional lubrication of “‘COM- 
PO” and “POWDIRON” bearings can be 
made by the incorporation of oil-soaked felt 
in a retaining groove, as shown above. 


DESIGNING FOR ADDITIONAL 
LUBRICATION 


When additional lubrication is required 
(and it often is both for long service re- 
quirements and to give an added safety 
factor)—provision can be made in the 
design of the housing for an annular 
groove holding saturated felt and sur- 
rounding the bearing. 


Lubrication recommendations for specific 
applications may be obtained from 
Bound Brook Oil-Less Bearing Company, 
Bound Brook, N. J. 
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